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LTHOUGH subcutaneous nodules were recognized as an important manifestation of 
rheumatic fever even before 1881 when Barlow and Warner’ published the first 
comprehensive clinical description of these structures, the mechanism by which they are 
produced is still poorly understood. In 1935 at the House of the Good Samaritan, studies 
aimed at elucidating possible factors involved in the development of subcutaneous nodules 
resulted in the first successful induction of the structures by artificial methods.? 

Nodules were at first artificially induced on the elbows of patients suffering from 
active rheumatic fever by injecting 2 to 3 cc. of the patient’s own blood subcutaneously 
over the olecranon process and then applying daily frictional pressure to this area for 
a period of 10 days. Later it was found that frictional pressure was not necessary and 
that the nodules could be as readily induced by the subcutaneous injection of blood alone. 
Furthermore, trauma produced by frictional pressure did not by itself result in the de- 
velopment of nodules. 

From the data collected in these preliminary studies it appeared that the frequency 
with which nodules could be successfully induced and the size of the induced lesions 
were related roughly to the degree of activity of the rheumatic process. The microscopic 
architecture as well as the clinical characteristics of the induced nodules seemed to be 
essentially the same as that of subcutaneous nodules which spontaneously appear in the 
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course of active rheumatic fever. In both kinds of lesions the histopathologic picture de- 
pended somewhat upon the age of the structures.* 

Subcutaneous nodules appear spontaneously in the course of rheumatic fever, rheumu- 
toid arthritis, and even occasionally in dissemineted lupus erythematosus. Although the 
nodules of rheumatic fever and rheumatoid arthritis may in some instances be distinguish- 
able by their histopathology,* they are in many respects similar, and in general they seem 
to be specific for the “collagen” diseases. Of still greater significance is the fact that the 
microscopic architecture of the subcutaneous nodule of rheumatic fever is similar to that 
of the myocardial lesions in this disease. Futhermore, most rheumatic patients who de- 
velop subcutaneous nodules also develop definite clinical evidence of valvular cardiac 
damage. It is logical to conclude that the pathologic mechanism involved in the pro- 
duction of subcutaneous nodules is similar to that which is involved in the production 
of rheumatic heart disease. 

The demonstration that it was possible artificially to induce subcutaneous nodules es- 
sentially identical with those developing spontaneously seemed to offer a method of 
studying one of the basic processes of rheumatic fever; hence, during the years which 
have elapsed since the original report,? the present authors have continued to make ob- 
servations aimed at elucidating the mechanism involved in the development of subcutane- 
ous nodules. These observations form the basis of the present report. 


METHODS 


The standard procedure employed in an attempt to induce nodules consisted of infiltrating the 
region of the olecranon process of one elbow with approximately 1 cc. of 1% procaine, using for this 
purpose a small syringe and a fine (No. 26) needle. After a few minutes, 2 to 4 cc. of blood was 
removed under sterile precautions from the antecubital vein of the opposite arm and immediately 
injected through a larger needle (usually No. 20, occasionally No. 21 or No. 22) subcutaneously in 
the anesthetized area. The needle employed for injecting the blood was inserted through the puncture 
hole in the skin previously made by the procaine needle; as the blood was injected, the needle was 
redirected several times so that the blood could be forced into the deep tissues overlying the bone 
as well as into the looser subcutaneous tissues. 

Other tests* with the same standard procedure were performed over the anterior aspect of the 
knee and at other sites. 

In some tests blood from patients suffering from severe rheumatic fever and blood from healthy 
young adults was injected into the elbows of other patients, most of whom had recently recovered 
or nearly recovered from rheumatic fever. In these cross tests, as soon as the blood was obtained 
from the donor, it was transferred to a vial containing a small amount of sodium citrate in order to 
prevent clotting. The citrated blood was always injected within a period of 1 hr. from the time it 
was obtained. 

Another method consisted in using the patient’s own blood, but in contrast to the standard trau- 
matizing technic, the blood was injected slowly into the subcutaneous tissues through a fine needle 
so as to produce as little trauma as possible. 

In still other tests the standard traumatizing technic was employed but sterile saline was substituted 
for blood. 

Finally, in studies which are not yet completed and which will be reported only briefly in the 
present communication, tests have been performed with hyaluronidase.t+ This substance has been 
injected subcutaneously through a fine needle (No. 26) and without previous anesthetization of the 


* The procedure employed in an attempt to induce a nodule is sometimes referred to as a nodule 
test, but in using this terminology, it is not intended to propose the procedure as a clinical test for 
rheumatic fever. 

+ Hyaluronidase was supplied through the courtesy of Dr. W. Alan Wright, Schering Corp. 
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skin in amounts up to 30 turbidity reducing units contained in a total volume of only 0.5 cc. of 
normal saline. 

The injection of small amounts of 1%’ procaine alone had previously been found to be an ineffec- 
tive method of inducing nodules* and, therefore, further control tests with this material have not 
been done. 


CLINICAL MATERIAL 


The present report is based upon all the observations to date and includes the original data used 
for previous communications,” * as well as the material collected since then. 

A total of 892 different tests have been performed on 362 rheumatic subjects. The patients varied 
from 4 to 22 yr. of age and averaged 10.6 yr. Approximately 95% of the patients were between 4 
and 16 yr. of age. In some instances for purposes of comparison 2 or more tests were done simul- 
taneously but at different sites in the same patient; while in other instances a particular patient was 
tested at different times over a period of several months or years at various stages of his disease. 

The rheumatic patients tested have been divided into the following 4 groups according to the 
activity of the disease at the time the tests were performed: (1) those with 0 activity—patients who 
apparently had recently recovered from a definite attack of rheumatic fever and who were still con- 
valescing on the wards of the hospital; (2) those with + activity—patients ill with low grade 
rheumatic fever which in most instances was manifested only by consistent elevation of the erythrocyte 
sedimentation rate; (3) those with ++ activity—patients with moderately active disease presenting 
clinical as well as laboratory evidence of rheumatic fever; (4) those with +++ activity—patients 
with severe rheumatic fever and carditis. 

All the patients in the last category presented obvious signs of valvular cardiac damage and a 
little less than half of them had congestive cardiac failure at the time the tests were performed. About 
2, of the patients in the 1st 3 groups had valvular involvement while the remaining rheumatic 
patients had no signs of cardiac damage. In accordance with the classification of the American Heart 
Association,’ the diagnosis of rheumatic heart disease (RHD) has been used for those individuals 
with valvular damage and potential rheumatic heart disease (PRHD) for those rheumatic patients 
without signs of cardiac involvement. : 

Forty-eight standard olecranon tests were performed in patients who at the time presented chorea 
as at least one of their manifestations of rheumatic fever. 

In addition to the rheumatic subjects, 188 other individuals served as controls. They consisted 
of 79 feebleminded children, 30 children with bone tuberculosis, 60 patients in 1st or 2nd wk. 
of scarlet fever, 4 patients with subacute bacterial endocarditis, 2 patients with disseminated lupus 
erythematosus and 13 patients with various other conditions unrelated to rheumatic fever. Except 
for one of the patients with disseminated lupus erythematosus who was tested 4 different times dur- 
ing the course of a prolonged illness, each of the other nonrheumatic patients was tested only once 
in the region of the olecranon process and with the standard technic. The controls varied from 3 to 
20 yr. of age and averaged 9.2 yr. About 95% of them were between 4 and 16 yr. of age. 


RESULTS 


Development of Induced Nodules: In some individuals the discoloration and diffuse 
subcutaneous thickening, which was always present when blood was used for the test, 
gradually subsided and the tissues regained their normal appearance and texture by the 
end of one to two weeks. In others, as the discolored swelling subsided, there appeared, 
usually by the end of the first or during the second week, a moveable, subcutaneous 
nodule-like structure. In the beginning this was poorly defined and somewhat soft, but 
usually within another week or more it became definitely circumscribed and firm, The 
size varied from about 2 to 10 mm. in diameter. Clinically, these induced nodules, which 
were usually visible as well as palpable, could not be distinguished from the subcutaneous 
nodules which appear spontaneously in patients with rheumatic fever. 

In a relatively few instances, tests over the tip of the elbow were followed by the de- 
velopment of a rather large soft painless swelling of the olecranon bursa and, in such 
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TABLE 1 


FREQUENCY OF INDUCED NODULES IN RELATION TO RHEUMATIC ACTIVITY* 











Successfully Induced Nodules 











Degree of Rheumatic Activity No. of Tests 
No. Per Cent 
0 (Quiescent) 165 25 15 
+ (Mild—usually subclinical) 139 66 48 
++ (Moderate) 91 65 71 
+++ (Severe) 56 48 86 
Total Tests 451 204 45 





* This analysis is confined to tests performed with the standard technic and in the region of the olec- 
ranon process. 


cases, the presence of one or more firm nodules could usually be palpated within the soft 
swelling. 

Frequency, Size and Duration of Nodules Induced by the Standard Technic over the 
Olecranon Process of Rheumatic Patients: The standard test involving the injection of 
the patient’s own blood subcutaneously over the olecranon process of the elbow was per- 
formed 451 times in 340 rheumatic patients. In table 1 the frequency with which nodules 
were successfully induced by these tests is related to the activity of the rheumatic process 
at the time the tests were performed, while in table 2 the size of the induced nodules, 
which were graded from + to + + +, is related to rheumatic activity. 

From these data it is evident that there is a strong correlation of both frequency and 
size of the nodules with the severity of the illness. Thus, in patients who, although still 
hospitalized, apparently had recovered from recent rheumatic fever, the incidence of in- 
duced nodules was about 15% and those nodules which could be induced were quite 
small in every instance but one. In striking contrast is the result of tests in those patients 
who obviously were suffering from severe rheumatic fever. In this group the standard 


TABLE 2 


S1zE oF INDUCED NODULES IN RELATION TO RHEUMATIC ACTIVITY* 






































Distribution of Nodules by Size 
No. of Total ++ and 
Degree of Rheumatic Activity Induced +44 
Nodules + +-b 5 iis aca 
Per Cent 
No. of Total 
0 (Quiescent) 25 24 1 0 | 1 4 
+ (Mild—usually subclinical) 66 40 9 8 17 26 
+-+ (Moderate) | 65 32 20 13 33 51 
+++ (Severe) | 48 19 20 9 29 60 
Total eae See Se ee ee 


\ 





* This analysis is confined to tests performed with standard technic in region of olecranon process. 
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technic induced nodules in about 86%, and well over half of the structures were of 
moderate (+ +) or large (+++) size. 

Once a nodule had made its appearance, it remained for as short a time as a week to 
as long as a year or more. Nodules remaining readily detectable for periods of two to six 
months were not at all uncommon. A detailed analysis of the duration of the induced 
nodules has not been made, but inspection of the data reveals certain apparent correla- 
tions, namely, that the more active the rheumatic process at the time of the test and the 
bigger the size of the nodule, the longer the structures seemed to remain palpable. 

Furthermore, the duration of the active rheumatic process also seemed to be a factor 
which influenced the duration of the induced nodules. Thus, in the group of patients 
whose rheumatic activity had subsided at the time the tests were done, nearly all the in- 
duced nodules were small; most of them disappeared again within one to two weeks; 


TABLE 3 


RESULTS OF STANDARD NODULE TESTS IN OLECRANON REGION OF CONTROL SUBJECTS 














“ No. of 
Source of Controls Hie. “ ma of Induced 
Individuals Tests 
Nodules 
Feebleminded children 79* 79* ag 
Patients with bone tuberculosis 30 30 1 
Patients with scarlet fever 60 60 + 
Patients with subacute bacterial endocarditis 4 4 0 
Patients with disseminated lupus erythematosus ys 5 1 
Patients with miscellaneous diseases unrelated to 
rheumatic fever 13 13 0 
Total cases exclusive of rheumatic patient and patients 
with disseminated lupus erythematosus 185 185 5 (2.7%) 





* The feebleminded child in whom an induced nodule developed had had rheumatic fever 6 mo. pre- 
viously and was found to have rheumatic heart disease with involvement of the aortic and mitral valves. 


only a few persisted for periods of one to two months; and none lasted longer than two 
months. On the other hand, in those patients who had active rheumatic fever at the time 
of the test, and especially in those who presented clinical as well as laboratory manifesta- 
tions of disease, nodules were on the average larger and often continued to be present 
for many months. Even small (+) nodules in the clinically active patients whose illness 
was chronic persisted for as long as two to four months in contrast to their short dura- 
tion in the inactive group. 

In general, then, the duration of nodules showed a rough correlation with the, size of 
the induced structures, the degree of rheumatic activity at the time of the test, and the 
duration of the rheumatic process. 

It is of interest that in many instances when spontaneous and induced nodules were 
both present, they often began to get smaller at about the same time and disappeared 
within a few weeks of .each other. However, this interesting parallelism was not con- 
stantly observed. 

Results of the Standard Olecranon Tests in Control Subjects: Further evidence of the 
relative specificity of the induced nodule reaction for rheumatic activity is furnished by 
the results of 191 standard olecranon tests in 188 control subjects. The data are presented 
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in table 3. In this group induced nodules were obtained in seven instances and all these 
structures were of small (+ ) size. 

One induced nodule occurred among 30 patients with bone tuberculosis. It was biopsied 
and examined by Dr. Granville A. Bennett who described it as being ‘‘fibrous tissue, al- 
most completely devoid of inflammatory changes, but containing a small irregular cavity 
which is filled with blood cells.” The material did not seem to him to be characteristic 
of a rheumatic nodule. 

Four of the nodules occurred in scarlet fever patients and two of these structures were 
also studied microscopically by Dr. Bennett. His impression was that one was not espe- 
cially suggestive of a rheumatic nodule and that the other was a subcutaneous nodule 
“more like those seen in rheumatoid arthritis than those in rheumatic fever.” 

The sixth induced nodule among the controls developed in a 10 year old girl who was 
found at autopsy to have had a chronic inflammatory polyserositis of the type seen in dis- 
seminated lupus erythematosus. Two previous and one subsequent test in the same pa- 
tient and one test in another patient believed to have the same disease failed to produce 
nodules, The successfully induced nodule resulted from a test performed during the third 
week of a severe recrudescence of the disease process and at a period when the patient 
was having joint pains and pericarditis. It was of moderate size and although subse- 
quently it became smaller, it persisted and could still be detected at the time of the pa- 
tient’s death nine months later. Clinically it was indistinguishable from nodules that have 
been induced in rheumatic patients. Unfortunately, the specimen obtained at autopsy for 
microscopic examination was not satisfactory and the single section made showed an “ir- 
regular cavity in the fibrous tissue with large numbers of mononuclear cells around its 
periphery.” It was believed by Dr. Bennett not to resemble a rheumatoid nodule or a 
nodule of rheumatic fever. Because of the possible relationship of disseminated lupus 
erythematosus to rheumatic fever and because of the occasional observation of spontaneous 
nodules in disseminated lupus erythematosus, it is not entirely surprising that a nodule 
could be induced in this patient. 

The facts related to the induction of the seventh nodule in the control group are of 
especial interest. The nodule occurred in one of 79 feebleminded children. It was a small 
but definite round circumscribed structure which could be readily moved under the skin 
over the olecranon process. It had all the clinical characteristics of a rheumatic nodule. 
Unfortunately, permission for its biopsy was not obtained. At the time the tests were per- 
formed and interpreted in the group of feebleminded children, the cardiac status and the 
medical histories of the patients were not known. Later, when the histories and physical 
findings were reviewed, it was found that only one of the children had been known to 
have had rheumatic fever and this individual was the patient who had developed the 
typical subcutaneous nodule. He had had rheumatic fever six months previously and on 
examifiation was found to have the signs of rheumatic heart disease with aortic regurgita- 
tion and mitral valvular involvement. 

If, as seems justifiable, the two patients with disseminated lupus erythematosus and 
the rheumatic patient from the feebleminded group are eliminated from the controls, it 
is evident that tests in 185 individuals with conditions unrelated to rheumatic fever re- 
sulted in nodules in five instances, an incidence of only 2.6%. Furthermore, of the three 
induced nodules which were examined microscopically, only one (from a patient with 
scarlet fever) was considered to be consistent with a rheumatic nodule. 

Relation of the Cardiac Status to Induced Nodule Susceptibility: The relation of the 
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presence or absence of valvular damage to the ease with which nodules could be induced 
and to the size of the induced nodules is of some interest and is indicated in table 4. All 
the patients with severe (+++) rheumatic fever had evidence of valvular involvement 
and therefore this analysis is restricted to those in the quiescent (0) stage and those 
with mild (+) and moderate (++ ) rheumatic activity. 

In patients in whom the rheumatic process was quiescent, whether or not there was 
detectable valvular disease, the incidence of induced nodules was low and those nodules 


TABLE 4 
RELATION OF CARDIAC STATUS TO FREQUENCY AND SIZE OF INDUCED NODULES 











Degree of | i | Induced Nodules Size of Nodules 
Rheumatic Cardiac Status Ne. <1 : entice talon ae Rae = 
Fever* Tests | No. [Per Cent} + e+ | +++ 
With Heart Disease | | 
(RHD) 100 15 eo Ae 1 0 
0 Without Heart Disease 
(PRHD) Pd ey OS 0 0 
With Heart Disease | 
+ (RHD) sw | “6 Ss 38 9 7 
Without Heart Disease 
(PRHD) 37 12 32 11 0 1 
With Heart Disease 
++ (RHD) 78 59 76 30 17 12 
Without Heart Disease 
(PRHD) 13 6 46 2 3 1 
All patients With Heart Disease 
with + or (RHD) 180 113 63 68 26 19 
++ activity Without Heart Disease 
(PRHD) 50 18 36 13 3 2 























* None of the patients with severe (+++) rheumatic activity escaped without valvular involvement 
and therefore this group has not been included in this analysis. 
which could be induced were small. However, in patients with active rheumatic fever, 
those who had valvular damage (RHD) seemed to develop nodules more readily than 
did those without detectable cardiac involvement (PRHD). Thus, from the combined 
data of those with mild (+) and moderate (++) rheumatic activity, it is evident that 
nodules were successfully induced in 63% of those with rheumatic heart disease in con- 
trast to 36% of those without cardiac involvement. On the average the induced nodules 
in the rheumatic heart groups were also slightly larger than those in the group without 
heart disease. 

Significance of Chorea in Relation to Induced Nodule Reaction: Chorea of varying 
degree was present at the time of the standard olecranon test in 48 patients. The signifi- 
cance of chorea in relation to induced nodule susceptibility is of interest but difficult to 
determine in this group because of the many other variables which also might have 
played a role in regard to the results of the tests. Among these variables are the presence 
or absence of other rheumatic manifestations besides chorea, the presence or absence of 
valvular involvement, and the severity of the chorea. 
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Thus, an analysis made in relation to cardiac status alone reveals the incidence of in- 
duced nodules to be 11 out of 19 tests (58%) in the patients with rheumatic heart dis- 
ease in contrast to 12 out of 29 tests (41%) in those without heart involvement. In pa- 
tients with other rheumatic manifestations as well as chorea at the time of the test, nodules 
were successfully induced in 12 out of 18 (67%) in contrast to an incidence of 11 out 
of 30 (37%) in those who had chorea without an elevated sedimentation rate or other 
rheumatic manifestations. 

In spite of possible statistical inaccuracy incurred by the small numbers involved, it is 
of interest to analyze ‘the role of chorea, per se, by dividing the 30 patients who showed 
chorea as their only manifestation into those with mild chorea and those with moderate 


TABLE 5 


RELATION OF NODULE DEVELOPMENT TO TIME ELAPSED SINCE ONSET OF 
RHEUMATIC RECRUDESCENCES 





Induced Nodules 


Time of Test in Relation to Onset of 


va ara 
Clinical Recrudescence Total Tests 





No. Per Cent 
Within 1st wk. 10 7 70 
2nd to 3rd wk. 16 11 69 
4th to 8th wk. 7 6 86 
9th to 25th wk. 18 16 89 
Total of all Cases 51 40 78 


* All patients used for this analysis had rheumatic heart disease and all had clinical rheumatic fever 
(++ or +++ activity) at the time that the tests were performed. 


or severe chorea. In 17 patients with mild chorea nodules were successfully induced in 
4 (24%), while in 13 patients with moderate or severe chorea nodules were induced in 
7 (54%). 

Even when the analysis is restricted still further to those patients without valvular in- 
volvement and without other rheumatic manifestations (so-called “pure” chorea), it is 
observed that nodules were induced in 4 out of 12 patients with mild chorea (an in- 
cidence of 33%) and in 4 out of 9 patients with moderate or severe chorea (an inci- 
dence of 44%). 

In spite of the small numbers involved, it seems evident from these incidence figures 
that, at least in regard to the induction of nodules, chorea, even when it occurs by itself, 
is a significant rheumatic manifestation. 

Relation of Nodule Development to Time Elapsed Since Onset of Rheumatic Fever: 
It is a general impression that spontaneous nodules do not appear during the first few 
weeks of an initial attack of rheumatic fever but rather that they tend to occur during 
the subacute and chronic stages of the disease. However, in patients developing recrudes- 
cences in the course of convalescence from a previous attack of rheumatic fever, occasion- 
ally nodules have been observed to develop spontaneously fairly early in the flare-up. 

Therefore, «it is of interest to review the results of the standard tests which were per- 
formed in patients who had experienced recrudescences of rheumatic fever while under 
observation in the hospital and to relate the results of the tests to the time which had 
elapsed since the onset of the recrudescence. So that reliable comparisons could be made, 
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the analysis has been restricted to patients who had valvular damage and who had clinical 
rheumatic fever (either + + or +++ activity) at the time the tests were performed. 
From these data, which are presented in table 5, it is evident that elapsed time, per se was 
a factor of not much importance in relation to the readiness with which nodules could 
be induced. In these patients, all of whom had clinically active rheumatic fever and 
valvular damage, nodules were induced in a high percentage of instances at all stages of 
the recrudescences—in fact, even within the first week after onset. 

In connection with these observations it should be pointed out that there has not been 
an opportunity to test patients in the early stages of initial attacks of rheumatic fever and 
obviously that information collected from recrudescences occurring in patients who just 
prior to the flare-up still had low grade rheumatic fever or who had only recently te- 
covered is not necessarily applicable to initial attacks of the disease. 

Effect of Salicylate Therapy on Induction of Nodules: Most rheumatic patients who 
have spontaneous nodules as a manifestation of their disease also develop involvement 
of the valves of their hearts. In fact, only in rare instances do they escape without de- 
tectable valvular damage. Because of this interesting relationship, information as to 
whether salicylate therapy will prevent. the induction of nodules might possibly offer 
some indirect evidence as to whether similar therapy can be expected to prevent valvular 
damage. Although the experiments were not planned with this objective in mind, a re- 
view of the data indicated that in 42 patients with clinical rheumatic fever (++ or 
+++ activity) at the time that the tests were performed, information is available as to 
whether salicylate therapy was being administered. In 14 (82%) of 17 patients not re- 
ceiving salicylates, nodules were successfully induced, while in 22 (88%) of 25 patients 
receiving the drug, nodules were also induced. In most instances salicylates were given 
orally in the form of aspirin, the dosage usually ranging from 1 to 3 gm. daily, an amount 
sufficient for symptomatic relief. 

It is evident from these data that salicylates or, at least, aspirin in small or moderate 
doses does not prevent the induction of subcutaneous nodules. No observations have been 
made on the effect of massive salicylate therapy. 

Induction of Nodules at Sites Other than the Olecranon Process: The original attempt 
to induce nodules? was made with tests in the region of the olecranon process of the elbow 
because this is the most common site of spontaneously occurring rheumatic nodules and, 
for the same reason, most subsequent studies have made use of this same region. In order 
to determine whether there is anything peculiar to the subcutaneous tissues of the elbows, 
observations have been made also on the effect of injecting blood subcutaneously over 
other bony prominences. Most of these additional tests have been performed over the 
anterior aspect of the knee, but a relatively few tests have also been performed in other 
regions. 

Data on a total of 102 knee tests are presented in table 6. Information is given as to 
the degree of rheumatic activity at the time of the tests, the cardiac status of the patients 
tested, the number of successfully induced nodules, and, by applying the data furnished 
in tables 1 and 4, the number of induced nodules which would have been expected if the 
knee were as susceptible to the development of induced nodules as is the olecranon proc- 
ess. It is evident from the totals at the bottom of the table that the incidence of nodules 
produced by the subcutaneous injection of the patient’s own blood over the anterior aspect 
of the knee was on the average about one third of that to be expected had the test been 
performed over the olecranon process. 
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In 72 instances tests were actually performed simultaneously in both the knee and the 
olecranon process. Definitely detectable nodules were induced by 30 of the olecranon tests 
and only by seven of the knee tests. 

In addition to these observations, tests with blood were also performed over the spine 
in six instances, over the internal aspect of the ankle in two instances, over the lateral 
aspect of the elbow in three instances, and over the forearm distal to the olecranon process 


TABLE 6 


INCIDENCE OF INDUCED NopuLEes OVER ANTERIOR ASPECT OF KNEE; COMPARISON WITH EXPECTED 
NuMBER OF INDUCED NODULES CALCULATED FROM OLECRANON TEST DATA 


Shiites of Wetkents | No. of Tests Mewsel No..0f =p Pe EATEN. 


Done Induced Nodules } 


Rheumatic and Cardiac | Expected No. of Induced Nodules* 
Tested in Knees | Calculation | No. 


} 


RF=0; RHD and PRHD | 


RF=+; RHD 
RF=+; PRHD 
RF=++; RHD 
RF=++; PRHD 
RF=+++; RHD 


Total 102 53.6 




















* The expected number of induced nodules is the number which would have been induced had the 
tissues over the knee been as susceptible to the nodule reaction as the tissues over the olecranon process. 
For calculating the number of expected nodules application is made of inciderce rates found in tables 
1 and 4. 


in four instances. As the result of these tests nodules appeared only twice and both of 
these were in the forearm. 

From these observations it would appear that subcutaneous tissues over other bony 
prominences, as well as those over the olecranon process, are also susceptible to the in- 
duced nodule reaction but not to the same degree as the olecranon tissues. 

Induced Nodule Tests Using Saline and Blood “Gently”: The standard method of 
injecting blood subcutaneously over the olecranon process involves inserting the needle 
through the skin and then directing it into various areas, including the deep tissue close 
to the bone, and forcing varying amounts of blood into these places. This procedure, 
therefore, results in distention of tissue spaces and traumatization of the tissues in general. 

In order to determine whether the induced nodule was due to traumatizing effect alone 
or to something in the blood itself, tests were performed in the usual way but with saline 
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instead of blood, while other tests were done by injecting 2 to 3 cc. of blood slowly 
through a fine needle into one area of the subcutaneous tissue, thereby avoiding wide- 
spread trauma as far as possible. 

In 105 instances among patients with varying degrees of rheumatic activity (O to 
+++) the standard test was used, but the patient’s own blood was injected into one 
elbow and saline was injected with the same traumatizing technic into the other elbow. 
Induced nodules resulted at the site of the blood injection in 27 cases and at the site of 
the saline injection in 17 cases. In 11 patients both tests resulted in nodules, in 16 pa- 
tients nodules formed with the blood but not with the saline, and in 6 patients nodules 
formed with the saline but not with the blood. 

It is evident that although saline was not so good as blood as an agent for inducing 
nodules, it nevertheless was effective in some cases. In interpreting these tests it should 
be pointed out that the traumatizing technic used for injecting the saline resulted in slight 
bleeding within the subcutaneous tissues, this fact being evident from the blood-tinged 
color of the few drops of saline which often flowed out through the puncture hole when 
the needle was withdrawn. 

Comparisons of the standard blood technic with the method involving the injection 
of the patient’s blood gently into the subcutaneous tissues were made in 27 patients, most 
of whom had active rheumatic fever. In this group the standard technic resulted in the 
formation of nodules in 23 instances, while the method of injecting blood with a mini- 
mal degree of trauma resulted in nodules in 9 instances. 

Effect of Injecting Convalescent Serum into the Site of the Nodule Test: In order to 
determine whether the induced nodule reaction might be due to some substance present 
in the blood of patients with active rheumatic fever and for which there was a correspond- 
ing antibody or neutralizing substance in the blood of patients who had recovered from 
the disease, tests were performed with the usual technic in the region of the olecranon 
process of both elbows of 13 patients with varying degrees of active rheumatic fever. Then, 
on successive days for a total of six days, 2 to 3 cc. of convalescent serum, obtained from 
patients who had recently recovered from rheumatic fever, were injected subcutaneously 
with a fine needle into the site of the test in one elbow only of each patient. 

In six instances nodules formed over the elbows which had received blood alone, while 
in five instances nodules formed at the sites where blood and serum had been injected. 
It would appear, therefore, that the induction of nodules could not be prevented by the 
local injection of convalescent rheumatic serum. 

Nodule-Inducing Effectiveness of Blood from Active Rheumatic Patients and Blood 
from Healthy Young Adults as Compared with the Patient’s Own Blood: In order to 
investigate further the hypothesis that a substance present in the blood during active 
rheumatic fever was responsible for bringing about the nodule reaction, 24 patients 
with quiescent rheumatic fever (0 activity), 14 patients with low grade rheumatic fever 
(+ activity), and 8 patients with clinical rheumatic fever (++ or +++ activity) 
were tested in one elbow with their own blood and, by the same technic, in the opposite 
elbow with citrated blood freshly obtained from patients with extremely active (+++) 
rheumatic fever. All the patients from whom the donor blood was obtained had recently 
developed induced nodules and/or had many spontaneous nodules at the time that their 
blood was drawn. 

In the 24 quiescent patients tests with the patient’s own blood resulted in nodules in 
three instances, while tests with the active theumatic fever blood produced nodules in 
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11 instances. Among the 22 patients with varying degrees of active rheumatic fever, the 
induced nodules numbered seven with the patient's own blood and 12 with the active 
rheumatic fever donor blood. 

Since these observations seemed to indicate that blood from patients with active rheu- 
matic fever was a better stimulus for the artificial induction of nodules than was the pa- 
tient’s own blood, further tests were done comparing the patient’s own blood with the 
blood of healthy young adults and comparing the blood of active rheumatic patients with 
the blood of healthy young adults. 

The final results of these various cross tests are summarized in table 7. The patients used 
as subjects for the tests have been divided into those with quiescent rheumatic fever and 


TABLE 7 


FREQUENCY OF INDUCED NODULES IN PATIENTS WHEN TESTED WITH THEIR Own BLoop, WITH 
Boop FROM ACTIVE RHEUMATIC PATIENTS, AND WITH BLOOD FROM HEALTHY YOUNG ADULTS* 





‘ ) 
Rheumatic 


Activity of 


Tests with Blood from Tests with Blood from 


Tests with Own Blood | Active Rheumatic Patients. Healthy Young Adults 


Patients in |————— Sales = SS 
Induced Nodules 


Whom Nodule Induced Nodules 

T ‘ | No. of qi rah 
ests were T 

Performed eats No. 


Induced Nodules 


No. of 
Tests 


No. of 


Per Cent No. (Per Cent Tests No. (Per Cent 








Quiescent | 39 ae ee 18 30 50 20 
Active Rheu- | 
matic Fever} 30 q 37 20 54 23 


Total Cases} 69 | 15 9% | 38 40 73, | 33 











* These tests were done in series of pairs. In 46 patients tests were done in one elbow with their own 
blood and in the other elbow with blood obtained from patients with very active rheumatic fever; in 23 
patients tests were done in one elbow with their own blood and in the other elbow with blood from 
healthy young adults; and in 50 patients tests were done in one elbow with blood from patients with 
active rheumatic fever and in the other elbow with blood from healthy young adults. 


those with varying degrees of active rheumatic fever. It is evident that blood from healthy 
young adults produced nodules slightly more often than did blood from patients with 
active rheumatic fever and that citrated donor blood both from active rheumatic patients 
and from healthy young adults produced nodules more often than did the patient’s own 
blood. Thus, in the quiescent rheumatic group the incidence of induced nodules was 15% 
when their own (uncitrated) blood was used, 30% when citrated blood from active 
rheumatic patients was used, and 40% when citrated blood from healthy young adults 
was used. 

Induction of Nodules with Hyaluronidase: Because of the possible role of the hyalu- 
ronic acid-hyaluronidase system in the pathologic processes of rheumatic fever, it seemed 
of interest to attempt to induce nodules with hyaluronidase. Although studies with this 
substance are not yet complete, it is appropriate at this time to summarize some of the 
observations.® 

One of the procedures used has involved the subcutaneous injection over the olecranon 
process of 30 turbidity reducing units of hyaluronidase in a volume of 0.5 cc. The injec- 
tions have usually been repeated in the same area daily or every other day for a total of 
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four to five injections within a period of one week. In 24 such tests nodules have been 
successfully induced in 11 instances. 


DISCUSSION 


In previous communications*:* the development of nodular structures in a high per- 
centage of rheumatic subjects following the subcutaneous injection of blood over the 
olecranon process of the elbow was described and the clinical and histopathologic simi- 
larity of these structures to spontaneous nodules was indicated. The numerous observations 
which have been accumulated during the intervening years and which form the basis of the 
present report confirm the authors’ original impressions, namely, that the readiness with 
which nodules can be induced by the blood injection method and the size and duration of 
the induced lesions show a close correlation with the degree and duration of rheumatic 
activity. 

Among those patients with active rheumatic fever, the higher incidence of induced 
nodules in those with clinically evident valvular damage than in those without apparent 
cardiac involvement is of interest and perhaps is consistent with the hypothesis that the 
mechanisms involved in the production of subcutaneous nodules and of valvular damage 
are similar. 

The successful induction of nodules over the anterior aspect of the knee, although not 
occurring with as high frequency as in the region of the elbow, indicates that there is 
nothing peculiar to the subcutaneous tissues overlying the olecranon process. In this con- 
nection, it is of interest that spontaneous nodules occur much more commonly over the 
olecranon process than at other sites. 

The limited studies in patients with chorea suggest that this condition acts much like 
any other clinical rheumatic manifestation insofar as it influences susceptibility to induced 
nodules. If these observatons could be extended, they might shed some light on the prob- 
lem of whether chorea is always of rheumatic origin. 

The mechanism by which the subcutaneous injection of blood produces nodules in 
rheumatic patients is of especial interest. Although the studies reported in this com- 
munication do not unravel the problem, they perhaps take us a step closer to the solution. 

The demonstration that the readiness with which nodules can be induced correlates 
closely with the degree of activity of the rheumatic process suggests as one possibility that 
an unidentified nodule-stimulating substance is present in the blood of patients with 
active rheumatic fever and is either absent from the blood of individuals who have re- 
cently recovered or is inhibited by a corresponding antibody or neutralizing substance 
present in the blood at this stage of the disease. Another possible mechanism suggested 
by these observations is that nodule formation is a reaction to injury and that the reaction 
of the tissues is conditioned by the rheumatic state of the individual. 

The higher incidence of induced nodules in quiescent rheumatic subjects when fresh 
citrated blood from highly active rheumatic patients was used for the tests than when 
their own blood was used at first seemed to confirm the theory that active rheumatic 
blood contains a nodule-stimulating substance. However, the subsequent demonstration 
that citrated blood from healthy young adults was at least as effective as active rheumatic 
blood in stimulating the production of nodules makes this hypothesis less tenable. Further- 
more, the failure of convalescent serum to prevent the development of nodules, even 
when injected daily into the site of the test, is strong evidence against the existence of 
antibodies or neutralizing substances for this hypothetic nodule-stimulating substance. 
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In fact, these various observations are more consistent with the second hypothesis, that 
nodule development is a réaction to trauma and is dependent upon an alteration in tissue 
reactivity which, in turn, is brought about in some still unexplained way by the rheu- 
matic state. The higher incidence of induced nodules when blood was injected with the 
standard traumatizing technic than when it was injected slowly through a fine needle, 
and the development of nodules following even the injection of saline, in such a way 
as to distend and disrupt the subcutaneous tissues, would seem to be consistent with the 
theory that rheumatic fever produces an alteration in the reactivity of the fibrous tissue. 
In connection with the interpretation of the saline tests, it should be pointed out that the 
possibility of nodules developing as a result of some substance in the patient’s own blood 
can not be entirely ruled out since the traumatizing technic used also caused some bleeding 
into the subcutaneous tissues. 

That enzymes may play a role in the histopathologic processes of rheumatic fever is 
suggested by the observations of Mirsky that subcutaneous nodules could be induced in 
rheumatic subjects by the subcutaneous injection of trypsin’ and by the present authors’ 
more recent studies in which the subcutaneous injection of hyaluronidase also induced 
nodules in certain patients. However, it is also possible that trypsin and hyalufonidase act 
in a nonspecific way and that they merely cause tissue injury which, in turn, in the 
presence of active rheumatic fever, sets off the nodule reaction. 


SUMMARY AND CONCLUSIONS 


Subcutaneous nodules indistinguishable from spontaneously occurring nodules have 
been artificially induced in rheumatic patients by the subcutaneous injection of blood. 

The frequency, size and duration of the induced nodules correlated closely with the 
severity and duration of the rheumatic process. Only infrequently could nodules be in- 
duced in control subjects suffering from conditions unrelated to rheumatic fever. 

Although citrated blood obtained from patients with highly active rheumatic fever 
seemed to be more effective in inducing nodules in quiescent and mildly active rheumatic 
patients than did the patient’s own blood, the active rheumatic blood was not more effective 
than blood obtained from healthy young adults. 

The daily injection of convalescent rheumatic serum into the site of the nodule test did 
not interfere with the induction of nodules. 

Saline, as well as blood, effectively induced nodules in certain patients, provided that it 
was injected with the standard traumatizing technic. 

It is concluded that the development of nodules results from injury to the subcutaneous 
fibrous tissue, the reactivity of which is altered by the rheumatic process, and that the 
hypothesis of a nodule-stimulating substance present in the blood of active rheumatic 
patients is untenable. 

Nodules have been induced in some rheumatic patients by the subcutaneous injection of 
hyaluronidase. These observations, together with the observations of others that trypsin 
is also an effective nodule-inducing agent, suggest that enzymes may play a role in the 
mechanism of nodule formation. However, it is also possible that these substances act 
in quite a nonspecific way and set off the nodule reaction merely by injuring the sub- 
cutaneous fibrous tissue. 
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SPANISH ABSTRACT 


Observaciones Con Respecto a Nédulos Subcutaneos Inducidos 
Artificialmente en Pzcientes con Fiebre Reumatica 


Nédulos subcutaneos indistinguibles de aquellos que ocurren esponténeamente fueron inducidos 
artificialmente en pacientes reumaticos mediante inyeccién subcutanea de sangre. 

La frecuencia, tamafio y duracién de los nédulos inducidos correlacionaron estrechamente con la 
severidad y duracién del proceso reumatico. Solamente rara vez pueden ser inducidos los nédulos 
en sujetos de control que padecen de condiciones que no tienen relacién con la fiebre reumatica. 

Aunque la sangre citratada que se obtuvo de pacientes con fiebre reumatica altamente activa 
parecié ser mas eficaz en la induccién de nédulos en pacientes inactiva y benignamente reumaticos 
que la propia sangre de los pacientes, la sangre reumatica activa no fué mas eficaz que la sangre 
que se obtuvo de adultos jévenes y sanos. 

La inyeccién diaria de suero reumatico convalesciente en el sitio del ensayo de nédulo no intervino 
con la induccién de nédulos. 

Salina, asi como la sangre indujo eficazmente ndédulos en ciertos pacientes, siempre que fuera 
inyectada con la técnica traumatica standard. 

Se ha Ilegado a la conclusién de que el desarrollo de nédulos resulta de dafio hecho al tejido 
fibroso subcutaneo, la reactividad del cual se altera con el proceso reumatico, y que la hipétesis de 
la sustancia estimuladora de nédulos presente en Ja sangre de pacientes reuméaticos activos es 
insostenible. 

Se han inducido nédulos en algunos pacientes reumaticos por la inyeccién subcutanea de hialuroni- 
dase. Estas observaciones, junto con las observaciones de otros de que la tripsina es también un 
agente inductor de nédulos eficaz, sugiera que los enzimas pueden tener un papel en el mecanismo 
de la formacién de ndédulos. Sin embargo, es también posible que estas sustancias actuen de una 
manera no especifica y originen la reaccién del nédulo puramente dafiando el tejido fibroso 
subcutaneao. 


25 Binney Street 








CARCINOMA OF THE CERVIX IN THE 
FIRST YEAR OF LIFE 


Report of Two Cases 


By GeorcE P. HEcKEL, M.D. 
Rochester, N.Y. 


HE rarity of carcinoma of the cervix in infants under 1 year of age is indicated by 

the probability that there is but one previously reported case. This case received 
brief notice by four authors. Bumm, who operated on the baby at the Charité Frauen- 
klinik in Berlin, reported it before a meeting of the Berlin Society of Obstetrics and 
Gynecology on January 22, 1909. The usually quoted note! is part of a brief report of this 
meeting. The full proceedings? include Bumm’s description of the case: “If the chairman 
will allow it, I should like to pass around another preparation: the uterus of a seven- 
month old child which we operated on this morning for carcinoma. The little girl was 
brought to us because of bleeding. Rankly-growing masses could be recognized with the 
endoscope. A tiny piece was removed, examined, and found malignant. In the course 
of the operation I removed the vagina and uterus by laparotomy. In doing so I discovered 
that a rankly-growing new growth extended from the posterior lip and filled the entire 
vagina. When the tissue was stretched out, the lower part of the preparation was torn 
off; it is in the next glass. It was possible to remove everything down to the lower third 
of the vagina and sew it up again. The child has already drunk milk this evening and is 
in good condition. The occurrence of a carcinoma of the cervix, at least at this early 
age, is quite a rarity.” 

The pathologic material was again demonstrated and discussed by Aschheim® at the 
meeting of February 12. Since the tumor involved the vagina to a greater extent, he 
called it.an adenocarcinoma of the vagina which “in part had also extended into the 
musculature of the cervix.” Bertkau* again showed the specimen at a meeting of the 
Charité-Aerzte in July of the same year. He called it a carcinoma of the uterus and said 
that the baby died of a recurrence eight weeks after operation. This is probably not 
accurate for a footnote to Aschheim’s remarks of February states that the baby returned 
a few weeks later to the pediatric service of the Charité and died. Autopsy revealed the 
cause of death to be “pyelitis.”” A small nodule of tumor was found in the recto-vaginal 
septum. 

The mention by Palmer Findley,® in his article in Abt’s Pediatrics in 1924, of what 
is probably the same case has led to the impression that there were two cases at the 
Charité.** He tells of seeing the gross and histologic specimens of a carcinoma of the 
cervix in a girl 6 months of age operated on by Professor Franz. A complete hysterectomy 
was performed and the child was living 10 days after operation. Dr. Findley has written 
the present author that his information came from the Professor of Pathology at the 
Frauenklinik. It is unlikely that a second case would have received no mention in the 
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German literature and that Dr. Findley would have been shown but one specimen had 
there been two. The confusion is probably more easily understood when one points out 
that it has already been stated* that the second case presented here was operated on by 
Dr. Karl Wilson, the chief of this service. His good counsel was obtained but he did not 
operate on the baby. 


CASE REPORT 


Case 1. J. D., 7 mo. old, was admitted to the pediatric service of the Strong Memorial Hospital 
in September 1928. For 1 mo. before admission her mother had occasionally noted fresh blood on 


Fic. 1. Case 1. Section of tumor obtained at autopsy of 7 mo. old girl. Adenocarcinoma of cervix. 


her diapers but otherwise the baby had been apparently well. A week before, she began to vomit 
after feedings and 3 days previously she became irzitable. On the preceding afternoon she became 
drowsy and during the night she awakened crying. Later she developed rapid breathing. Family history 
was negative. Examination revealed a well developed and nourished baby, comatose and breathing 
rapidly. She was very pale with a waxy appearance and there was puffiness beneath the eyes. The 
abdomen was soft. A firm, rather irregular mass filled almost the entire lower half of the abdomen. 
Hgb. 6 gm./100 cc. blood, RBC count 2.85 million, WBC count 49.7 thousand, palymorphonuclear 
leukocytes 67%, lymphocytes 31%. Otherwise findings were essentially normal. The child was given 
saline subcutaneously. The rate of respiration decreased somewhat but she remained unconscious 
and died a few hours later. 
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Autopsy revealed a nodular mass 8 cm. in diameter arising in the pelvis and pushing the uterus 
up to a point just below the- umbilicus. A mass of necrotic tissue projected from the cervix into the 
distended vaginal canal. It extended along the cervical canal and into the wall of the uterus and a 
bit of this fungating tumor was present also in the fundus. The tubes appeared grossly normal but 
microscopic examination showed tumor apparently loose in the lumen and invading the broad 
ligament of one of them. The ovaries were described as cystic; the left measured 1.5 x .5 cm. Micro- 
scopic examination showed masses of tumor and partially developed Graafian follicles as large as 
5 mm. in diameter. Pathologic anatomic diagnosis: adenocarcinoma of the cervix uteri extending to 
vagina, fundus uteri, fallopian tubes and ovaries with metastasis to the retroperitoneal lymph nodes. 
Hydroureters and hydronephrosis. Bilateral cystic ovaries. Anemia. The microscopic appearance of 
the tumor is shown in figure 1. 

Case 2. G. B., one of twins, was born in the Strong Memorial Hospital. She weighed 2700 gm., 
her twin brother 3320 gm. Development was normal for the 1st 11 mo. of life. Then her mother 


I a a 


Fic. 2. Case 2. Uterus of 11 mo. old girl obtained by hysterectomy, showing adenocarcinoma ot 
cervix. Much of friable tissue shown in drawing at left was pinched off and squeezed out of vagina 
during operation. 


noted a spot of blood on the diaper. Slightly more blood was seen on the succeeding 4 days. On 
examination her appearance was entirely normal except for slight vaginal bleeding; weight was 
9870 gm. Rectal examination revealed a 1 to 2 cm. area of induration in the region of the uterus to 
the right of the midline. Insertion of a small Kelly cystoscope into the vagina revealed friable re- 
dundant tissue in the vault. Fortunately a piece adequate for histologic study adhered to the in- 
strument. It proved to be adenocarcinoma. Hgb. 13.5 gm., RBC count 5.24 million, WBC count 11.25 
thousand, polymorphonuclear leukocytes 56%, lymphocytes 42%, monocytes 2% 

Three days later cystoscopy and retrograde pyelograms were obtained. More satisfactory vaginal 
and rectal examinations were done with the baby anesthetized. Insertion of the cystoscope into the 
vagina revealed friable, rankly-growing tissue filling the vaginal vault. The tumor seemed to be 
confined to the cervix and upper vagina. The urinary tract was normal. On the following day, 8 
days after the first vaginal bleeding was noted, a total hysterectomy was done. Open drop ether 
anesthesia and nasal oxygen were used after vinethene induction. The ureters were catheterized 
before operation and the catheters were left in place during the procedure. The operation was re- 
markably easily accomplished through a transverse abdominal incision with severing of both recti. 
The vagina was clamped across and cut about 0.5 to 1.0 cm, below the tumor which produced a 
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2 cm. swelling in the region of the cervix. After the operation it was discovered that a friable mass 
of tissue had been separated from the tumor and squeezed out of the vagina during the operation. 
Both ovaries appeared normal. They were approximately 2.5 x 1 x .7 cm., homogeneous, pale yellow 
without any apparent follicles. A 0.3 cm. excrescence was removed from the right one. Histologic 
section of it revealed normal ovarian tissue with many primordial follicles. The uterus and _ its 
diagrammatic reproduction are shown in figure 2. Figure 3 shows the histologic appearance of the 
carcinoma. Immediately following operation a transfusion of whole blood 250 cc. was given and the 
baby received penicillin and sulfonamide prophylactically for 10 days after operation. The postopera- 
tive course was uneventful.* 


Fig. 3. Case 2. Section of tumor shown in figure 2. Note similarity to tumor in case 1. 


The subsequent development of the baby has been entirely normal without any suggestion of 
recurrence of the tumor on repeated examinations. Figure 4 is a photograph of the girl and her 
twin brother made 1 yr. after the operation. She is now a little taller and weighs a little more 
than her brother. 

DISCUSSION 


The child was treated with hysterectomy alone because, if successful, the best possible 
result could be attained. Abnormal development would follow removal of the ovaries. If 


* Four departments cooperated in the care of this case. Treatment was supervised by Dr. Max 
Garber. Dr. John Benjamin did the cystoscopy and performed the urologic procedures. Dr. Earl 
Mahoney assisted with the operation. 
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roentgen therapy were used the growth of the pelvic bones would be interfered with and 
some crippling deformity would result in addition to the effects of castration produced 
by radiation. This conservative treatment has been justified to the present time, 21 months 
after operation. The success of the treatment seems largely due to early diagnosis. The 
tumor was removed eight days after the first sign of vaginal bleeding. The first patient 
after a month of vaginal bleeding was inoperable and dying. A patient reported by 
Scheffey and Crawford® 22 months old with bleeding of four weeks’ duration was con- 
sidered inoperable. Judging from the review of Speert,’ this is the only reported patient _ 
other than the three discussed here under 7 years of age. 


Fis. 4. Case 2. Patient and her twin brother 1 yr. after total hysterectomy on 
patient for adenocarcinoma of cervix. 


Like that of Bumm, both of these tumors were cervical adenocarcinomas. Speert has 
pointed out that epidermoid carcinoma has never been reported in girls under the age 
of 12 years. Apparently only mature squamous epithelium of the cervix becomes malig- 
nant. He lists seven cases of carcinoma of the cervix in girls 12 years old and under. 
Counting that of Bumm and Findley as one and adding the two presented here, the 
total of reported cases becomes eight, all adenocarcinomas. 


SUMMARY 


Two cases of adenocarcinoma of the cervix in girls 7 and 11 months old are described. 
There is probably but one previously reported case under 1 year of age. The first patient 








CARCINOMA OF CERVIX IN FIRST YEAR OF LIFE 929 


reported here died of the disease on the day of admission to the hospital, having had 
vaginal bleeding for about a month. The second is surviving normally 21 months after 
total hysterectomy. Vaginal bleeding had begun eight days before operation. 
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SPANISH ABSTRACT 


Carcinoma de la Cérvix en el Primer Afio de Vida; Informe de Dos Casos 


Se describen dos casos de adenocarcinoma del cérvix en nifiitas de 7 y 11 meses de edad. La 
primera murié de la enfermedad el dia en que fué admitida en el hospital, habiendo tenido hemorragia 
vaginal cerca de un mes. La segunda esta viviendo normalmente 20 meses después de la histerectomia, 
habiendole dejado los ovarios intactos. La hemorragia vaginal principié ocho dias antes de la 
admisién. Es muy probable que solamente haya un caso de menos de | afio de edad que haya sido 
reportado. También fué un adenocarcinoma. La descripcién de este caso por diferentes autores ha 
dejado la impresién de que han habido dos. 
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ROCKY MOUNTAIN SPOTTED FEVER WITHOUT A RASH 


Report of a Case Treated with Chloramphenicol 


By RoBert OrR WARTHEN, M.D., AND WILLIAM FosTER Burpick, M.D. 
Washington, D.C. 


HE characteristic skin eruption of Rocky Mountain spotted fever is rarely absent. 
Cooke! and Baker? have attributed this failure of development of the rash to (1) an 
unusually mild case, (2) previous immunization with Rocky Mountain spotted fever 
vaccine or (3) a fulminating course terminating fatally within four to five days of the 
onset of fever. 
Following is the report of an unusually severe case of Rocky Mountain spotted fever 
that failed to develop a rash in spite of the fact that specific therapy with chloramphenicol 
(chloromycetin®) was delayed until the eighth day of fever. 


CASE REPORT 


G. C., a 10 yr. old Negro male, was admitted to Suburban Hospital because of a high fever and 
drowsiness of 4 days’ duration. He had apparently been perfectly well prior to the onset of fever. 
Inconstant, vague upper abdominal pains, anorexia, 2 vomiting episodes and a distaste for fluids 
highlighted the 4 days of temperature elevation. Several ticks had been found crawling on his body 
2 and 6 days before the beginning of the fever. He lived on a farm in Maryland and drank raw 
milk and well water. 

Past and family histories were noncontributory. He had not been vaccinated against Rocky 
Mountain spotted fever. 

Physical examination at the time of admission revealed an acutely ill, drowsy, responsive, fair- 
complected Negro boy with a temperature of 40.3° C., a pulse of 112/min. and respirations at 
20/min. Examination showed also a mild pharyngitis, mild dehydration, moderate discrete generalized 
lymph gland enlargement and slight nuchal rigidity. 

Laboratory Examination: Hgb. 12 gm./100 cc., RBC 4.3 million, WBC 13.3 thousand with 81% 
leucocytes and 19% lymphocytes. ESR was 29 mm./1st hr. and the volume of packed cells was 46%. 
Urinalysis was normal. Blood culture showed no growth after 8 days. Spinal fluid was clear and con- 
tained 6 cells/cmm., sugar 53 mg./100 cc. fluid and a negative Pandy test. Direct smear of the fluid was 
negative and a culture revealed no growth. RG of the chest and abdomen showed no evidence of 
abnormality. 

Glucose in normal saline was administered intravenously shortly after admission, following which 
fluids given orally were taken freely. For the 1st 3 hospital days he experienced occasional shaking 
chills and was restless, weak and drowsy; temperature fluctuated between 38.7° and 40.8°. On the 
4th day of hospitalization (8th day of fever) his condition suddenly appeared critical. Temperature 
rose to 41° C., shaking chills and generalized muscle twitchings were frequent and he was in an 
opisthotonic position. Physical examination disclosed a drowsy individual with nuchal rigidity and 
hypersensitivity of the skin. Inasmuch as the patient appeared moribund and. all laboratory data and 
physical findings led to no definite diagnosis, in addition to the fact that the illness was-of too short 
a duration for obtaining possible significant febrile agglutinin reactions, it was deemed expedient to 
institute specific therapy on the presumptive diagnosis of a typhoid-paratyphoid or rickettsial disease. 
Hence chloramphenicol was instituted in a dosage of 500 mg. every hour for 3 hr., then 250 mg. 
every 3 hr. thereafter. 

The temperature dropped to 36.3° within 12 hr. only to rise again to 40.8°. During that time 
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his condition appeared worse in that he was disoriented, confused, incoherent and irrational and 
muttered frequently throughout the night. He complained constantly of eye aches, headache, ab- 
dominal pains and generalized aching of his bones and muscles, notably the- shoulders, arms and 
wrists. The next day physical examination revealed moderate stiffness of the neck, a red beefy tongue 
and frequent convulsive tremors involving the entire body. All fluids taken orally were promptly 
vomited, necessitating repeated intravenous infusions of glucose water and electrolytes; however, 
the chloramphenicol capsules were all retained. Laboratory examination at that time showed Hgb. 
10.95 gm./100 cc., RBC 4.3 million, WBC 14.3 thousand with 88% leucocytes and 12% lympho- 
cytes. Urinalysis showed a trace of albumin. Microscopic examination showed a few white blood 
cells/hpf with rare granular casts. Smear of the blood was negative for malarial parasites and a 
blood culture showed no growth in 4 days. 

After 24 hr. of chloramphenicol therapy he slowly became oriented, his general condition improved 
and the bodily complaints ceased; within 48 hr. his temperature reached a normal range where it 
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remained until his discharge. Infrequent infusions were required for several days; after which he 
took fluids freely and a regular diet was gradually resumed. The chloramphenicol was administered 
for a total of 6 days. On the 10th day of his illness, 36 hr. after institution of the chloramphenicol, 
a Weil-Felix agglutination test with Proteus OX:» and OX: antigens was positive in a dilution of 
1:160 (Maryland State Department of Health). There were no agglutination reactions to typhoid, 
paratyphoid “B” or brucellosis. A complement fixation test for Rocky Mountain spotted fever was 
positive in a titer of 1:32 and negative for endemic typhus fever (Maryland State Department of 
Health). By the 17th day of the illness the Weil-Felix agglutination titer had risen to 1:640 (as 
far as tested) and there were’ no agglutination reactions for typhoid, paratyphoid “‘B” and brucello- 
sis. A complement fixation test for Rocky Mountain spotted fever group was positive in dilutions 
greater than 1:64 (as far as tested) and similar serologic tests for the endemic typhus group and 
“Q” fever were negative (National Institutes of Health). Chart 1 depicts the temperature curve, 
agglutination and complement fixation reactions and the daily dosages of chloramphenicol®. 

Additional laboratory data included 2 stool cultures obtained on the 12th and 13th days of the 
illness, respectively, both of which were negative for typhoid, paratyphoid and dysentery. An Eagle 
flocculation test was negative. 

He was discharged completely recovered after 17 days of hospitalization. 


DISCUSSION 


The case is most unusual since it is probably the first reported severe case of tick fever 
to live as long as eight days after the onset of symptoms and yet fail to develop a rash. 
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The incubation period (period from removal of the tick to the onset of symptoms) 
may vary from 2 to 12 days. The onset is generally characterized by an abrupt onset of 
symptoms and the characteristic eruption beginning on the wrists and ankles usually 
appears within 1 to 4 days; in the case herein reported, no rash had appeared by the eighth 
day in spite of the serious condition of the patient. The correct diagnosis of tick fever, 
although suggested by the characteristic clinical picture and eruption, rests upon a high 
and rising Weil-Felix agglutination titer (over 1:160) utilizing Proteus OX,, and OX, 
antigens in conjunction with a positive complement fixation test for Rocky Mountain 
spotted fever.*"° The agglutination titers become positive on about the 10th day of 
symptoms and rise and remain positive for several months thereafter. The complement 
fixation test serves to differentiate Rocky Mountain spotted fever from endemic typhus and 
“Q” fever and becomes positive on about the 10th day of symptoms, remaining positive 
for years.*» 41°12 Thus, because of the time interval, it was impossible to definitely estab- 
lish the diagnosis of tick fever in the case reported until after a cure had been effected 
through the use of chloramphenicol. The effectiveness of this antibiotic in the treatment 
of Rocky Mountain spotted fever was first established clinically in 1948 by Pincoffs and 
his co-workers in a group of 15 successfully treated patients.’* In addition to the case 
herein reported, the present authors have treated successfully two other such patients with 
chloramphenicol. 

Prior to the advent of chloramphenicol and aureomycin, the majority of deaths 
occurred from the 7th to the 10th day of illness and were preceded by a rapid rise in 
pulse rate and temperature followed by coma, delirium, pulmonary edema and a cardiac 
death.*+* Such was the course pursued by the patient reported, with the exception of 
pulmonary edema and death. This usual fatal termination was presumably interrupted by 
the initiation of chloramphenicol therapy. Untreated cases surviving the disease usually 
experience a return of the temperature to normal within 16 to 21 days;*:* the temperature 
of this case, however, returned to normal on the 10th day, only 48 hours after institution 
of specific therapy. 


SUMMARY 


An unusually severe case of Rocky Mountain spotted fever that failed to develop a rash 
by the eighth day of fever in spite of the delay in beginning specific chloramphenicol 
therapy until that time is reported. 

Due to the absence of a rash the diagnosis was of necessity only presumptive when 
chloramphenicol therapy was begun. It was not definitely established until later, when 
the agglutination and complement fixation tests became positive. 

Chloramphenicol effected a recovery within 48 hours of its initiation. 

This is the first reported case of severe tick fever to survive eight days of symptoms 
without specific therapy and yet fail to develop a rash. 
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SPANISH ABSTRACT 


Tabardillo Pintado de las Montafias Roquefias Sin Sarpullido; 
Informe de un Caso Tratado con Cloramfenicol 


Se relata un caso de tabardillo pintado de las Montafias Roquefias que no desarrollé sarpullido 
al octavo dia de fiebre a pesar de la tardanza en comenzar la terapia especifica de cloramfenicol hasta 
entonces. Debido a la ausencia de un sarpullido el diagnéstico presuntivo hasta cuando se principié 
la terapia cloramfenicol fué de fiebre de garrapata. Fué establecido mas tarde cuando los anilisis 
de aglutinacién y fijacién de complemento resultaron positivos. El cloramfenicol efectué un 
restablecimiento dentro de 48 horas de su exhibicié6n. No habia habido previa inmunizacién con 
vacuna de tabardillo pintado de las Montafias Roquefias. 
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CLINICAL NOTE ON STUTTERING AND CLUTTERING 
IN YOUNG CHILDREN 


By KATRINA DE Hirscu, L.C.S.T., AND WILLIAM S. LANGFORD, M.D. 
New York City 


TUTTERING has been the subject of speculation for two thousand years. Therapy 
followed in the wake of theory. In the middle of the 19th century, surgery’ was 
considered the best way to treat the disorder. Later on the German school of Kussmaul? 
and Gutzmanh** advised the training of speech muscles for better coordination. At the 
present time there are two fairly sharply divided schools of thought as to causation and 
treatment. One regards stuttering as an anxiety neurosis with obsessive-compulsive 
features> and recommends dynamic psychiatry as the preferred treatment. The other, 
represented by Orton® and Bluemel,’* considers stuttering as essentially a neurologic 
disorder. 

In recent years numerous studies have been made of the constitution of stutterers. 
Pulse rates, respiratory patterns, the type and rate of voluntary motor movements, 
electroencephalographic patterns have been investigated as well as the chemical con- 
stituents of the blood and metabolic rates. As yet there has been demonstrated no dis- 
tinctive pattern for the stutterer. It would seem that there is a common fallacy in both 
the basic theories and in these investigations. Most workers, even those who distinguish 
between primary and secondary stuttering, deal with the disorder as if it were a single 
clinical entity. 

Close observation of the stuttering of young children has led the present authors to 
believe that stuttering cannot really be regarded as a specific clinical entity. 

In the consideration of stuttering the following questions would seem important: 

1. Are all disruptions in the rhythmic flow of speech to be considered as stuttering? 
2. Are some disturbances in the rhythmic flow of speech related to other dysfunctions in 
the language area? 3. Do such disturbances signify something fundamentally different 
at different age levels? 4. Is it possible to judge from the symptom alone whether we 
are confronted primarily with a manifestation of anxiety or predominantly with a 
specific language disorder? 5. Should therapy differ according to what we believe to be 
the outstanding etiologic factor in a specific case and should it differ with the age of 
the patient ? 

In answering these questions we must bear in mind that the speech of infants is 
characterized by a basic pattern of repetition. The very young child does not say ma, 
but ma-ma. This occurs in all early speech; da-da, bow-wow, choo-choo, ta-ta, wa-wa 
are typical. There is a repetitive character in what we call vocal play of the young 
child, the activity in which he first experiments with sounds and gains valuable audi- 
tory and kinesthetic experience as well as essential oral gratification from playing with 
sounds. The speech of the two or three year old child has a similar tendency. Repetition 
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of sounds, syllables, words or phrases belongs to the normal speech pattern of this age 
group. Davis® and Fischer’? have found that one in every four words of the entire 
speech output of the child between 2 and 4 years of age is repeated in one form or 
another. These repetitions consist of easy, effortless clonic iterations executed at a normal 
speed, at an age when the young child’s intellectual and emotional drives far outstrip 
his technical ability to handle speech as a tool. Such iterations tend to decrease with 
age and disappear in the large majority of children. Labeling these iterations as stutter- 
ing is in no way justified. 

The following is a sample of speech of an intelligent 31 month old girl playing with 
her older brother: 

“Tommy, Tommy, push the wheelbarrow, push the wheelbarrow. It’s m-mine. I want 
the blocks, blocks. I want it. G-give it me. I build a tower, look I build a high tower, 
yes, I b-build build the tower, it’s high, look, high.” 

The pediatrician can do much to ease the concerns of parents who, noticing these 
normal iterations, mistake them for stuttering. He can help to lessen their preoccupa- 
tion with the act of speaking and to withdraw attention from it. He can discourage 
perfectionistic attitudes in general and particularly as they pertain to speech. 

Although most children fall into this category there is another, smaller group who 
have similar symptoms but at a later age. Many of these children start talking late, i.e., 
at 36 to 40 months or even later though their’ development is otherwise normal and 
their intelligence as measured by formal tests is average or above average. These young 
children have considerable difficulty in enunciating sounds. They have a limited vocabu- 
lary and show immature sentence construction but with it a marked drive to express 
themselves. They often talk with extreme rapidity. Frequently their motor speech pat- 
terns are so poor that their speech is practically unintelligible. Most of these children 
show clonic iteration of sounds but at a later age than is normal. Their trouble with 
word finding is more obvious. 

Investigation of the family background of these children frequently reveals a history 
of language difficulty: a father who started speaking late and who is a poor speller; a 
paternal uncle who stuttered when a child; an older sibling who has trouble in learning 
to read. Mixed laterality patterns are often found in the family background; a certain 
percentage of these children themselves show confusion in motor leads or a delay in 
the establishment of a functional superiority of one side over the other. Some of them 
exhibit a degree of dyspraxia.® 

Billy is 4 yr., 3 mo., of age. His father, who stuttered when a child, is a poor speller and had 
originally been left-handed but-had later been switched to the right hand. The paternal uncle has a 
slight lisp. Billy’s first cousins on the father’s side also have difficulties in the language area. One 
of them has a fairly severe reading disability; the other, aged 3 yr., 2 mo., is not yet using more than 
a few isolated words. Billy himself was late as far as onset of speech is concerned. His first words 
did not come through till he was 32 mo. old; he began using sentences at 37 mo. 

The boy rated an I.Q. of 91 on the Stanford-Binet test, but came out with an I.Q. of 118 on the 
Merrill-Palmer. His auditory memory span is short. Coordination is good for the long muscle groups 
but only fair for the small muscle groups. So far Billy has not yet established a functional superiority 
of one hand over the other: there are about 60% right handed responses as against 40% left handed 
ones. The boy is friendly and at ease with both children and adults. He presents no outstanding 
nervous symptoms though he will once in a while use his poor speech in order to gratify infantile 
needs. 

“Curious George,” the story of a monkey, is being read to him. “B-b-but wy doeth de man want to 
catth im?” (But why does the man want to catch him?) When Billy gets bored with a lengthy ex- 
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plantation he says, “Do on, do on.’’ Sometimes he says, ““Go on, mee want to do on.” By this time he 
is getting excited. A picture will evoke a train of thought and he will talk about a monkey he has seen 
at the zoo. ‘Ee wath a bery big monkey, bery big and wee bed mm im . . . pea peanuts peanuts.” (He 
was a very big monkey and we fed him peanuts.) On seeing George break out of jail, Billy will be- 
come more and more excited: ““Dorth ith a bery thmat monkey, bery thmat ee ith.’’ (George is a very smart 
monkey, very smart he is.) Then he says with conviction, “Mee mee wont wike to be a monkey a 
monkey a monkey ith too wittle, too wittle mee would be a tiger tiger.” (1 wouldn't like to be a 
monkey; a monkey is too little; I would be a tiger.) During all this output, repetitions of syllables, 
words, and phrases are loose and easy. 


It is important for the ,pediatrician to watch closely the clonic iterations of these 
children, Are they characterized by normal speed? Is there a tonic component? As 
long as there is no evidence of tonus there is no reason to label this type of verbal 
expression as stuttering. Should the boy—and it is well-known that more boys than 
girls are subject to this difficulty—have trouble with the production of specific sounds, 
it might be wise to provide him with technical help in the handling of speech as a tool. 
Smoother production of sounds, a larger vocabulary and better sentence construction 
might well result in a decrease of the original iterations as the child becomes better 
able to express himself in terms of words. 

The speech of these children closely resembles a type of disturbance seen at all ages 
and known as cluttering.1*-"> Cluttering is basically a dissociation between thinking and 
speaking. All of us are familiar with the child or adult who has an enormous drive to 
talk but who seems to get lost in the middle of his sentences. It appears as if he could 
not plan a phrase ahead. A clutterer will sometimes omit the verb or some other vital 
part of the sentence, thereby impairing the logical presentation of his ideas. Tempo of 
speech is speeded up by quickly racing thoughts but the speaker seems undecided as 
to the choice of a specific expression. He lacks clearcut word images and he does not 
easily put his thoughts into words. Speech is disorganized and again we find a ten- 
dency to repeat words, phrases and, at times, whole sentences in the same way as we 
have observed it in the group of youngsters previously discussed. It is of interest to 
note that neither adults nor children show much awareness of this type of difficulty; 
fear and tensions are not noticeable during speaking. In spite of the tendency to dis- 
organization in the language area not every cluttering child is bound to become a stut- 
terer. The familial factor in the cluttering symptom is impressive, a fact which has led 
a great many workers to believe that stuttering is hereditary.1° This, however, is not 
substantiated by experience. A predisposition to disturbance in the language area—if 
by language. we understand the use of symbols for expression—may well be constitu- 
tionally determined. Orton,® in his important contribution to this field, has stressed the 
familial factor in reading, spelling and speech disabilities. Case histories of cluttering chil- 
dren frequently show a familial background.’ 

Stuttering and cluttering both represent nonfluent speech. Tension and anxiety, which 
are essential features of the stuttering symptom, are not constitutionally determined. 
They are, rather, the outgrowth of pressures, emotions and feelings which have been 
superimposed on and fixed to an underlying unstable mechanism, Cluttering children 
need not necessarily become stutterers, but they often do.17 

In the development of stuttering, what happens to the original iteration of words and 
syllables? Froeschels'* has described the development of the symptom: the first easy 
repetitions are slowed down; ta-ta is no longer produced in normal tempo, the tongue 
presses a little too long against the alveolar ridge in the production of the T; delay 
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results. Froeschels calls this phase, which already contains a tonic element, tono-clonus. 
It is only later that the child will use an exaggerated amount of pressure during articula- 
tion in an effort to overcome the first speaking blocks. This will result in pure tonus. 
Its pattern engenders fear of the speaking situation and this, in turn, sets up spasms at 
various levels of the peripheral speech mechanism—at the level of the larynx, the tongue 
and the lips. Breathing disturbances, with accompanying muscular movements, follow 
and hypertonicity involving the whole body may ensue. A vicious circle is completed ; 
fear of the speaking situation results in additional spasms and severe spasms lead to 
increased fear. 

Since the majority of youngsters easily get over their early clonic repetitions and since 
a large percentage of what we term cluttering children do not becdme stutterers, the 
question needs to be asked: why do some children develop this particular pattern? In- 
creased emotional tensions at a more or less crucial time in language development might 
make for stuttering in a child whose speech mechanism is not too rugged to begin with. 
Normally, speech development takes place at an emotionally critical period of the child’s 
life. This is the time when infantile gratifications, particularly oral satisfactions, are being 
withdrawn, when toilet training is being instituted and enforced, when destructive and 
aggressive tendencies are being discouraged, when the young child is being subjected 
to various social pressures and is expected to begin to pattern his responses so that he 
becomes a responsible member of the family group. Often enough in the midst of these 
pressures he is presented with a younger brother or sister. Many children are permitted 
no outlets of any sort for their hostile impulses. During this period of early childhood 
they find it difficult to maintain a steady emotional equilibrium in satisfying their own 
needs and at the same time meeting the demands made on them by their environment. A 
child with a none too stable neuromuscular speech equipment may well show his emo- 
tional disequilibrium in stuttering rather than in another symptom such as enuresis or 
vomiting. In fact it is rare to see stuttering as the only symptom of emotional maladjust- 
ment in a given child. 

Parental tension and anxiety are important factors. Anxiety in parents or in the adult 
closely associated with the child, no matter how it is expressed, is communicated to the 
youngster and leads to emotional disturbance. In some families, especially where some 
member has or has had trouble with speech, the child’s sounds are apt to be watched 
with anticipatory misgiving often long before he utters a sentence. In other families 
without such more or less specific sensitization to speech, undue attention to the child’s 
speech productions may be the result of parental tension and anxiety expressed in per- 
fectionistic, oversolicitous or other equally deleterious attitudes. Where such anxiety 
and overwatchfulness are fixed on the child’s verbal expression, the resulting emotional 
disturbance is most apt to be reflected in his speech. (Where the parental concern involves 
other aspects of the child’s functioning, he usually obliges by developing a symptom in 
the area of the parental concern.) Wendell Johnson’®*° has demonstrated that labeling a 
young child as a stutterer almost inevitably leads to more speech trouble. Nagging and con- 
stant admonition tend to change easy clonic repetitions into something much less benign. To 
sum up: parental anxiety, undue attention directed to speech, perfectionistic attitudes, 
reinforced by the child’s own secondary gains, will tend to make a stutterer out of a 
youngster whose speech apparatus is still immature and who has a low threshold of 
stability in the language area. In such children careful attention must be paid to their 
general emotional adjustment. They use their language disability as a psychologic mechanism 
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in the parent-child relationship and at times to oppose a hostile environment. An aware- 
ness of this and close obsefvation of the type of speech difficulty will assist the pediatrician 
in guiding parents. He often has the opportunity to help them to a more relaxed and 
happier acceptance of their child. Such help at the right time may well make the difference 
between severe stuttering and a mild cluttering. 

There is yet another group of children, in which no family history of language difh- 
culty is present nor is there any confusion in motor leads. Many children in this group 
talk early and fluently. They begin stuttering, seemingly out of the blue, at any age, as 
early as 3 and at late as 14 years of age. The stuttering sometimes follows an emotion- 
ally traumatic incident which seems to serve as precipitating factor. These children most 
often give a long story of emotional disturbance prior to the onset of the stuttering, 
symptoms of personality disorder such as recurrent vomiting, fears, sleep disturbances, 
feeding problems, enuresis or persistent thumb-sucking. In these cases pronounced tonic 
elements and accompanying muscular movements, generally a feature of the individual 
who has been stuttering for some time, appear very early. In this group stuttering defi- 
nitely seems but a symptom of an emotional disturbance involving the total personality, 
the expression of severe underlying anxiety which appears to disrupt cortical integrative 
functions with the result that speech reverts to an earlier and disorganized pattern. 

Mark B. is 5 yr., 7 mo. old. He is the younger of 2 children; his older brother, Simon, is 82 yr. 
of age. Family history is free of language disturbance. The mother, who herself is a tense and anxious 
person with high blood pressure, describes her husband as “very nervous.” As an infant Mark suf- 
fered from severe colic and cried continuously. From the time he was 17 mo. old he vomited after 
most meals, especially on occasions when his mother forced him to eat things he did not like. He 
was a difficult child, Mrs. B. says, ‘and I used to hit him a lot.’” Mark produced his first words at 
16 mo. and his first short sentence came through when he was not quite 2 yr. old. By the time he 
was 3 yr., the boy talked fluently and easily, showing only a few sound substitutions normal for his 
age. At the time Mark was 414 yr. old, his brother was kept home from school for several months 
recovering from rheumatic fever. The children fought a great deal and it seems that one night Simon 
had pretended to choke the younger boy. Shortly afterwards Mark started to stutter and continued 
stuttering even after his brother went back to school. On examination the stuttering pattern was seen 
to consist of severe tonic blocks, many of them at the level of the larynx so that at times the child 
could not get a word out. Blocking was accompanied by various muscular movements, above all by 
jerking up of the head. 

“My — — — brother won't let me — — — play. If — — — I go downstairs in the m—orning 
he could k — kill me cause cause he is jealous. If — — I go with Daddy he makes a picnic — no, 
— — I m — — m—mean a racket.” At times Mark is practically free from blocks: “I can’t sleep 
at night times.” At other times blocking is so severe that he flushes with the effort to bring a word 
out. ““Mummy has too — — m—much trouble, must — — force — —-— — Simon to eat 
I eat too much. I f — f — fight too much.” In this example, note should be taken that blocking is 
most severe on emotionally laden terms. 


The fact that in some stuttering one can recognize crude movements of sucking, chew- 
ing and swallowing has contributed to the psychoanalytic theory that stuttering is a 
neurosis associated with the persistence into later life of early pregenital components.”" 
This theory has not been adequate corroborated. 

Occasional cases are seen in which the stuttering exists as an hysteric conversion symp- 
tom. We have observed several cases of hysteric stuttering involving predominantly 
respiratory and laryngeal structures in children who had experienced emotionally trau- 
matic tonsillectomies. Children with hysteric stuttering or those in whom it appears 
after psychic trauma need the early help of the competent, well-trained child psychiatrist. 

A good deal has been written to prove that emotional difficulties are not only the 
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cause but frequently the result of stuttering. Obviously the child who is constantly frus- 
trated in his attempts to express himself, the child who cannot communicate effectively 
with others, the child who is being teased by his playmates because of his speech dis- 
ability, will develop secondary emotional disturbances. The pediatrician meets with this 
problem in the child at an early stage; if he is alert to recognize it and to deal with it, 
he will be of inestimable value to both child and parent. 


SUMMARY 


The early clonic iterations of the child between 20 and 40 months are a part of the 
normal speech patterns of growing children. As a rule reassurance of the parents and 
withdrawal of attention and concern from speech are all that is necessary. 

There is a group of children who start speaking late and whose familial background 
shows evidence of difficulty in the language area and delay in establishing a functional 
superiority of one side over the other. Many of these children have trouble with the 
enunciation of specific sounds, with vocabulary and with sentence construction. In spite 
of at least average intelligence these children handle speech poorly. They often show a 
great number of clonic iterations at an age when most children have already discarded 
them. Their handling of speech closely resembles the cluttering of older children and 
adults. Such children frequently need technical help with sounds, vocabulary and gram- 
matical construction. Smoother production of speech and slowing up of speed will often 
bring about a reduction in the original iterations. The pediatrician should be aware of the 
fact that emotional tensions and conflicts tend to become fixed to a speech mechanism 
which is none too stable in these children. The cluttering child may easily turn into a 
stutterer. 

There is a larger group of children who show no familial difficulty in the language 
area, who talk early and quite well and who abruptly develop stuttering at some time 
during childhood. Some of these children display other symptoms of emotional disorder ; 
others seem to function effectively in most areas but express their emotional conflicts 
principally in stuttering. These children should be referred for psychiatric help early. 

In older children who stutter, a careful differential diagnosis is necessary as to the 
relative importance of specific language and emotional factors in pathogenesis. If existing 
emotional difficulties seem to be the result rather than the cause of the stuttering, a more 
specifically technical therapy is favored; in cases where emotional factors are outstand- 
ing a psychiatric approach is to be preferred. 

Speech is a means of expression of the personality as well as a means of communica- 
tion; severe dysfunctions in speech then may reflect a personality disorder or a disorder 
of interpersonal relationships or both. In the child, however, speech is also a tool which 
he masters as it develops. A speech difficulty in the growing child must be evaluated from 
both points of view. 
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SPANISH ABSTRACT 


Nota Clinica sobre El Tartamudeo y Ruidos en Ninos Jovenes 


Las repeticiones clénicas. tempranas del nifio entre los 20 y 40 meses son parte de los patrones de 
habla normal de nifios que estan creciendo. Por regla general, lo que es necesario es la confianza 
de los padres y el no poner atencién o preocuparte del habla. 

Hay un grupo de nifios que principian a hablar tarde y cuyo ambiente familiar da prueba de 
dificultad en el area de la lengua y tardanza en establecer una superioridad funcional de un lado 
sobre el otro. Muchos de estos nifios tienen dificultad con la enunciacién de especificos sonidos, con 
el vocabulario y con la construccién de oraciones. A pesar de tener por lo,menos una inteligencia 
regular, estos nipos manejan el habla muy mal. A menudo muestran gran numero de repeticiones 
clénicas a una edad cuando la mayoria de los nifios ya las han dejado. Su manejo del idoma se parece 
al ruidé de nifios mayores y adultos. Estos nifios frecuentemente necesitan ayuda técnica con sonidos, 
vocabulario y construccién gramatical. Un habla mas suave y el hablar mas despacio a menudo reduce 
estas repeticiones originales. El pedidtrico debe de saber que las tensiones sentimentales y conflictos 
tienden a volverse fijos en un mecanismo de habla el cual no es muy estable en estos nifios. El nifio 
que produce ruidos puede facilmente convertirse en uno que tartamudea. 

Hay un gran nimero de nifios que no muestran dificultad familiar en el area de la lengua, que 
hablan temprano y bien y que abruptamente desarrollan el tartamudeo durante la nifiez. Algunos de 
estos nipos tienen otros sintomas de desordenes de emocién; otros parecen funcionar eficazmente en 
la mayor parte de las areas, pero expresan sus ccnflictos de emocién principalmente tartamudeando. 
Estos nifios deben de recibir ayuda técnica desde muy temprano. 

Los nifios mayores que tartamudean necesitan un diagnostico difierencial cuidadoso con respecto 
a la importancia relativa del lenguaje especifico y los factores de emocién en patogénesis. Si las 
dificultades de emocién que existen parecen ser el resultado mds bien que la causa del tartamudeo, 
hay que favorecer una terapia mas especificamente técnica; en casos donde los factores de emocién 
sobresalen, se recomienda un acercamiento psiquiatrico. 

El habla es un medio de expresién de la personalidad asi como de comunicacién; disfunciones 
severas en el habla pueden reflejar un desorden de personalidad o un desorden de relaciones inter- 
personales o ambos, En el nifio, sin embargo, el hablo es también Ia herramienta que él domina’ a 
medida que la desarrolla. Una dificultad de habla en el nifio que esta creciendo debe de ser avaluada 
de ambos puntos de vista. 
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SECRETIN TESTS WITH BILUMEN GASTRODUODENAL 
DRAINAGE IN INFANTS AND CHILDREN 


By Gorvon E, Gipss, PH.D., M.D. 


Baltimore 


S= of a double lumen gastroduodenal tube for secretin tests has become a.well 
established procedure in the adult.“ A need for diagnostic bilumen drainage 
in infants has been indicated by Andersen.” Use of a small bilumen tube for infants and 
use of separate single lumen tubes simultaneously in the stomach and duodenum has 
been reported by Gibbs.* Secretin was not used in that study nor in the more recent report 
by Véghelyi® in which normal standards were presented with use of separate single tubes. 
The youngest infant in the latter report was 11 months of age. Some observations of the 
effect of secretin on the duodenal drainage in infants and children have been made by 
others but without bilumen drainage. 

Bilumen drainage offers the advantage that dilution of the duodenal specimen by gastric 
fluids is minimized. More accurate determination of the volume and composition of the 
pancreatic juice is thus possible. Although determination of enzyme activity in a duodenal 
specimen obtained without simultaneous gastric drainage has been extremely useful in 
diagnosis of cystic fibrosis of the pancreas, the probability exists that gastric contamination 
has made some partial pancreatic deficiencies seem complete. Gastric contamination has 
frequently made a neutral or alkaline specimen difficult to obtain when simultaneous 
gastric aspiration has not been done. Use of the bilumen technic decreases this difficulty. 

A convenience of the bilumen tube is that the position of it can be fairly well judged 
by the nature of the fluids obtained from the different openings. It has been the practice 
of the present investigator to check the position of the tube by fluoroscopy only after the 
tube has been passed into the correct position with the upper opening in the stomach and 
the lower in the duodenum. By this means a quick glance in the fluoroscope sufficed, in 
most cases, and avoided prolonged interference with other activities of the fluoroscopy 
staff. The color and pH of the different fluids gave continued assurance of the correct 
position of the tubes during the subsequent periods of collection. Use of two single lumen 
tubes was found by the present investigator to be somewhat more difficult, but does pos- 
sess the advantage that a larger bore can be used with less tendency to clog. In this 
respect it facilitates the use of continuous mechanical suction. 

The present report concerns use of the infant-size bilumen tube in conjunction with 
secretin.* Secretin was used intravenously in a dosage of one clinical unit/kg. body 
weight. In patients with teeth the tube was passed through the nose. In infants without 
teeth it was passed through the mouth. The patients were sedated with seconal® or 


From the Division of Pediatrics, University of California Medical School, San Francisco. 

Presented in part at the Annual Meeting of the Society for Pediatric Research, Atlantic City, 
May 1948. 

Dr. Gibbs is a Senior Fellow of the National Research Council under a grant from the National 
Foundation for Infantile Paralysis. 

(Received for publication Sept. 18, 1949.) 

* The author is indebted to the Wyeth Corporation for the secretin used. 
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sodium pentabarbital by rectal suppository prior to the procedure. They usually slept 
during most of the collection of fluids after the initial insertion of the tube. The pro- 
cedure was thus not as arduous for the patient as is sometimes considered. 

The infant-size bilumen tube is illustrated in figure 1. The length between the two 
openings has been varied between 10 and 17 cm. without serious difficulty. The shorter 
distance is the more convenient in the smallest infant. The over-all size of the tube was 
12 F (4 mm.). The weight of the gold (2.5-3.2 gm.) is believed to be of some ad- 
vantage in directing the tip toward the pylorus. The length of the tube has been 120 cm. 
Bent stubs of 15 gauge needles have been fastened tightly into the upper end. Suction has 
been made by hand with 20 cc. syringes. It has been found possible to keep almost con- 
tinuous suction by this means. When flow stops it is necessary to inject some air into 


Sto h fluid 
Gold tip Lead — 









Ci ae 
Ce — Duodenal fluid Septum’ in tube 
Thread fastens tip to tube 





Insertion of tube intof stomach and duodenum 


Fic. 1. Bilumen tube (12F) for gastroduodenal drainage in infants.* 


* The author is indebted to Mr. Emil Davidson, Clay-Adams Company, New York City, for the 
tubing; to Dr. W. L. Wylie, Dr. W. A. Elsasser and Dr. C. Borsi of the University of California 
College of Dentistry for preparation of the gold tips; and to Mr. H. W. Symmes of the Department 
of Medical Illustration of the University of California for the illustration. 


the tubes occasionally to assure that they are not obstructed. As fast as obtained, the 
duodenal fluid was delivered into a tube in an ice bath. The enzyme determinations were 
usually done within a few hours but samples were occasionally frozen and left overnight. 

Trypsin was determined by the method of Anson.'? Because of its simplicity and 
accuracy, this method, or a modification of it,’* warrants more extensive clinical use. 
For the present study, hemoglobin, the substrate, was prepared by the concentration, 
washing and dialysis of erythrocytes from over-age bank blood. For usual clinical purposes, 
however, a commercial hemoglobin powder would be a fairly satisfactory simplification.* 

One ml. of 1:100 dilution of duodenal aspirate was usually the suitable sample in 
absence of pancreatic deficiency. Oné ml. of 1 : 5 or 1 : 10 dilution was used, if available, 
to permit reliable measurement of the traces of proteolytic activity in pancreatic defi- 
ciency. The digestion (10 min.) was done at 37.5,° a deviation from the Anson technic 
in order to simplify the procedure for clinical use. The chromogen with Folin’s phenol 





* Hemoglobin Powder—standardized for use as proteolytic enzyme substrate. Produced by Armour 
& Co., Chicago. 
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reagent was determined by a photoelectric colorimeter.* The colorimeter was standardized 
by a tyrosine solution containing tyrosine 0.0008 mEq./5 ml. The results were expressed 
in a unit related to the amount of enzyme to liberate tyrosine (or other chromogen) 
1 mEq./min./ml. juice. The tabulated units should be multiplied by 10-* to give ap- 
proximate Anson units. 

Amylase was determined by the method of Willstatter modified by Schmidt,'* and 
the results were expressed in terms of the reaction constant related to ml. of juice and 
omitting the factor of 10-*. 

The pH was determined with a Beckmann pH meter. Titrable alkalinity was deter- 
mined by back-titration with NaOH to a phenolphthalein endpoint after 5 ml. of 1 : 10 
dilution of juice were brought to a boil with 1 ml. 0.1 N HCI.* 

The major part of the response to secretin, particularly in the infants, occurred in 
the first 20 minutes after injection. The present study is based on that period. 

Cases 1-12 of table 1 represent the normal response to secretin. The subjects ranged 
in age from 1 month to 11 years. The effect of secretin was to increase the average 
volume from 2.2 ml. to 10.3 ml/20 min, Without secretin, the pH averaged 7.4. After 
secretin the average was 8.4. The alkali titration increased correspondingly from 11 
to 61/mEq./l. Trypsin concentration decreased from dn average value of 79 to a value 
of 62, a 22% decrease, under influence of secretin. This decrease is more than offset 
by the increase in volume flow so that a 222% increase in average trypsin output oc- 
curred. The amylase determinations showed low concentrations in the youngest infants. 
Omitting the data for the six infants, the amylase concentrations for the six children 
are found to show a 10% decrease under influence of secretin. There is thus seen to 
have been a great increase in total quantity of amylase under influence of secretin when 
increased volume of flow is considered. 

An objective of the use of secretin and the bilumen tube is to secure more uniform 
values in control patients. Such a narrowing of the normal range would increase the 
usefulness of the test. Diagnosis of cystic fibrosis of the pancreas depends largely on 
the trypsin determination.1> Without secretin, the coefficient of variation of the trypsin 
concentration was 42%. With secretin it was 30%, indicating a smaller scattering of 
values. Without secretin, the alkali titration was essentially negligible. With secretin an 
average value of 61 mEq./l. was obtained with a coefficient of variation of 26%. 

Use of the total output of volume, alkali, trypsin, etc., per unit time, as criteria of 
pancreatic function is complicated by the variation in the size of the subjects. It would be 
desirable to find a common denominator by which a standard could be expressed which 
would hold for the infants and children of different ages. The problem is similar to that 
of metabolic rate, dosages, etc. The present series of infants and children is too small to 
justify an extensive statistical presentation. Expression of the volume output under in- 
fluence of secretin in terms of kilograms body weight gives an average 20 minute value 
of 0.80 ml./kg. for the six infants and 0.77 ml./kg. for the children. The over-all 
coefficient of variation is 29%. Alkali output per 20 minutes averages 0.046 mEq./kg. 
in the infants and 0.048 in the children, with an over-all coefficient of variation of 32%. 
In this small series, the volume and alkali thus appear to be fairly parallel to body weight. 
Trypsin expressed in this manner, however, gives a mean of 59 for the infants and 39 
for the children, showing a relatively greater enzyme output per kg. in the infants than 
in the children. Use of the weight to the 2/3 power, as has sometimes been practiced 
in comparison of metabolism of small and large organisms,*® largely offsets the differ- 


* Klett-Summerson filter no. 66. 
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ence between infants and children as regards trypsin. Thus the total trypsin output in 
20 minutes following secretin averaged 110 u./kg.?/* for the infants. For the children 
the value was 103. The over-all coefficient of variation was 30, which is the same as for 
the trypsin concentrations. Expressed as kg.*/*, volume and alkali output were somewhat 
smaller in the infant than in the child. 

Duodenal drainages in 11 cases of cystic fibrosis of the pancreas are shown as Cases 
13-23 of table 1. The volume of fluid obtained in 20 minutes before secretin averaged 
2.3 ml. After secretin the value was 1.9. This lack of increase after secretin is evidence 
that stimulation of bile flow or succus entericus by the secretin or a concomitant gas- 
trointestinal hormone!’ does not confuse the present procedure. The high volumes of 5.8 
and 7.7 ml. before and after secretin in Case 23 may be related to the fact that at autopsy 
this child was shown to have had a nonfunctioning gall bladder with atresia- of the 
cystic duct, a defect which has been found to have a high incidence in cystic fibrosis of 
the pancreas.'* In other types of studies, secretin has been shown to have a choleretic 
effect.1° It is possible that this effect is usually offset by the biliary flow being accumu- 
lated in the gallbladder during the secretin test. 

The contrast between the normal and the fibrocystic subject is greatest with respect to 
trypsin. Curiously, patients 15 and 19, who showed a definite trace of proteolytic enzyme 
in the preliminary period, did not show it under the influence of secretin. The contrast 
between the total 20 minute output of trypsin as expressed in terms of kg.*/* is some- 
what greater than the contrast in concentration of trypsin. Consideration of the volume, 
alkali, pH and amylase would tend to guard against the making of a false diagnosis of 
fibrocystic disease in the rare cases when this disease is not present but where tryptic 
action is not obtained (due, possibly to lack of enterokinase?°) . 

Duodenal drainage data in celiac disease are shown by Cases 24 and 25. The volumes 
of juice without secretin injection are higher than appear in the normal controls. Such 
excessive volume in celiac disease has been previously noted.” The volumes after secretin 
were less excessive. The relatively low amylase concentrations in these two cases of 
celiac disease agree with the findings of Andersen.* 

Livoid pneumonia was proved at autopsy in Case 26. The duodenal drainage with and 
without secretin was normal. 

In Case 24, a 4 month old infant with enteritis due to salmonella, the results of 
duodenal drainage did not deviate significantly from normal. 


SUMMARY 


Construction and use of a bilumen gastroduodenal tube for infants are illustrated and 
discussed. Secretin tests are recorded in 12 normal infants and children, 11 with cystic 
fibrosis of the pancreas, two with celiac disease and one each with lipoid pneumonia and 
salmonella enteritis. 

In control patients, secretin produced an approximately 4-fold increase of the 20 minute 
volume of flow and an increase of the pH and titrable alkalinity. Amylase and trypsin 
decreased in concentration but increased in total quantity per unit time. 

Bilumen gastroduodenal drainage is practical in the small infant. Employment of this 
and secretin together is believed to increase the reliability of duodenal drainage without 
adding significantly to the difficulty of the procedure. 
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SPANISH ABSTRACT 
Ensayos de Secretina con Drenaje Gastroduodenal de Doble Luz en 
Infantes y Nifios 


Se trata e ilustra la construccién y uso del tubo gastroduodenal bilumen para infantes. Se registran 


ensayos de secretina en 12 infantes normales y nifios, 11 con fibrosis cistica del pancreas, 2 con 
enfermedad celiaca y uno con neumonia lipoide y uno con enteritis a salmonella. 


En pacientes de control la secretina produjo aproximadamente un aumento de cuatro veces el 


volumen de 20 minutos y un aumento de pH y alcalinidad titulable. La amilasa y la trip- 
sina disminuyeron en concentracién, pero aumentaron en cantidad total por tiempo de unidad. 


El drenaje gastroduodenal bilumen es practico en el infante pequefio. Se cree que el empleo de 


esto y de la secretina juntos aumentan la confiabilidad del drenaje duodenal sin agregar dificultad 
importante al procedimiento. 


Lombard and Greene Streets 




















ELECTRIC SYSTOLE (QT INTERVAL) IN ACUTE 
RHEUMATIC PERICARDITIS IN CHILDREN 


By Leo M. TarRAN, M.D., AND Dotty Orporico, M.D. 
Roslyn, L.I., N.Y. 


NVOLVEMENT of the pericardium in rheumatic fever was suspected as early as the 

middle of the 18th century.’ A detailed description of acute rheumatic pericarditis 
was made by Baillie? in 1797 and later by Laennec.* Further evidence since then indi- 
cates that all patients who died during the course of active rheumatic fever or as a result 
of active rheumatic heart disease, in whom histologic examination of the heart has been 
made, show signs of involvement of the pericardium. 

Pericarditis responds rapidly and adequately to salicylate therapy like other exudative 
manifestations of rheumatic disease. Early and effective treatment of acute pericarditis, 
the authors believe, changes significantly the clinical course in most instances in favor of 
the patient. 

Despite these facts studies of the clinical course of the patient and the diagnostic cri- 
teria of pericarditis have been limited. There is no agreement on the incidence of clinically 
diagnosed pericarditis and no uniformity of opinion as regards criteria for diagnosis. 
The friction rub remains an unreliable criterion since it is variable in duration, location 
and intensity and bears no relationship to the severity of the pericarditis. The differential 
diagnosis of pericardial effusion and cardiac dilatation is often difficult or impossible even 
with the aid of careful roentgenologic examination.*-® The flask-like cardiac contour, 
feeble cardiac action and a small pulse pressure may be found in both conditions. Further- 
more, the manifestations commonly considered significant of acute pericarditis—fever, 
severe pallor, precordial pain, ‘pericardial posture,’’* nausea, vomiting, epigastric distress 
and signs of advancing congestive failure—all these occur with a high degree of fre- 
quency in children with active rheumatic carditis without evidence of pericarditis. Finally, 
the current laboratory criteria used in the diagnosis of rheumatic fever are inadequate, 
in the authors’ experience, in screening cases of acute pericarditis and particularly in 
differentiating between pericardial effusion and cardiac dilatation. 

The pattern of the electrocardiogram of acute pericarditis has been studied re- 
peatedly.’-"* The low voltage QRS interval and low, flat or inverted T wave is believed 
to be a late manifestation of acute pericarditis and is an uncertain electrocardiographic 
finding. Furthermore, acute carditis with dilatation may present the same electrocardio- 
gtaphic findings. Tung'® presented an electrocardiographic study of 14 patients with 
massive tuberculous pericardial effusion. In all the patients there were signs of congestive 
heart failure which was directly attributable to cardiac tamponade. He observed that the 
electric systole (QT interval) when corrected for rate was found to be normal in all the 





From St. Francis Sanatorium for Cardiac Children, Roslyn, L.I., N.Y. 

(Received for publication Sept. 22, 1949.) 

* The characteristic posture in pericarditis is assumed to obtain relief. The patient bends forward 
over a pillow or an over-bed table with his lower extremities folded under him to exert pressure upon 
the abdomen. 
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cases. He concluded from this observation that the finding of a normal QT interval in 
cases of acute heart disease may be used in the differential diagnosis between marked 
cardiac dilatation with congestive failure and pericardial effusion with similar congestive 
phenomena, since cases with acute cardiac dilatation without pericardial effusion always 
show a prolonged QT interval. He presented the view that the shortening of the QT 
interval was due to the hydrostatic compression of the heart by the fluid in the peri- 
cardium. This compression produced a decrease of both the systolic and diastolic volume 
of the heart. On the basis of this hypothesis, he excluded cases of rheumatic pericarditis 
from his study because the pericardial effusion is usually too small to have a hydrostatic 
effect on the heart. 

In a recent study,'® evidence was presented to show that the prolongation of the QT 
interval was a constant finding of active rheumatic carditis in children even in the absence 
of evidence of acute dilatation. During the course of this study, it was observed re- 
peatedly that the advent of an episode of acute pericarditis during the course of acute 
carditis shortened the QT interval. The observation that the pericardial effusion was the 
essential factor responsible for the shortening of the QT interval was not impressive; 
the QT interval was found to be shortened in fibrinous pericarditis as well. Since, as 
mentioned, acute pericarditis is a frequent concomitant of active rheumatic carditis, it was 
of interest to explore further the effect of rheumatic pericarditis upon the prolonged 
QT interval found in cases of rheumatic carditis. With this in mind, the following study 
was made. 

MATERIAL AND METHODS 


Thirteen children 6 to 12 yr. of age were studied during a known attack of acute rheumatic 
pericarditis. These patients were observed under the adequately controlled conditions of the sana- 
torium. All patients were studied for a period of time prior to the onset of acute pericarditis and 
those who survived the attack were followed for a period of time following the acute attack. Twelve 
of the 13 children in this group showed evidence of rheumatic carditis prior to the onset of peri- 
carditis. All 13 children continued to show evidence of rheumatic carditis following the acute attack 
of pericarditis. Ten children made excellent recoveries; 3 died during the course of the attack. In 
the latter group, the pericarditis was a terminal event. 

Clinical and laboratory studies made at frequent intervals prior to, during and after the onset of 
acute pericarditis, included careful roentgenologic and electrocardiographic examination. Analyses 
were made of the configurations of the tracings and measurements were made of the QT in- 
tervals. 

Patients who received digitalis prior to, during or after the attack of pericarditis were not included 
in this study. Salicylate and dehydration therapy were instituted after a diagnosis of acute pericarditis 
was confirmed. This form of therapy was discontinued after the exudative process was over. No other 
medication was given during the course of this study. One case in this group was subjected to a 
pericardial paracentesis. None of the children showed evidence of acidosis and none were comatose. 
None of them showed evidence of hypopotassemia or hypocalcemia. 


CLINICAL COURSE 

The duration of clinical evidence of acute pericarditis ranged from_two to three weeks. 
Ten of the patients showed a pericardial friction rub and nine were diagnosed clinically 
and roentgenologically as having moderate to massive pericardial effusion. The clinical 
picture in six patients was a departure from the usual course preceding an acute peri- 
cardial episode; in three patients the finding of the pericardial friction rub or evidence 
of mild effusion was made during the course of a routine examination; in four patients the 
presence of acute pericarditis was recognized on the basis of the changes in the ECG. 
Patients who presented evidence of moderate to massive pericardial effusion presented all 
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other “classical” criteria of pericarditis including typical “pericardial posture,” epigastric 
pain, nausea, vomiting and a rise in temperature and pulse rate. Those patients who 
presented signs of fibrinous pericarditis exhibited some of these criteria, but the clinical 
picture of this group was not as classical as in the group with effusion. In most of these 
cases the so-called classical symptomatology of acute pericarditis subsided while the pa- 
tient continued to have active rheumatic carditis. No correlation could be established be- 
tween the onset of the pericarditis and the type and beginning of the symptomatology. 
In some instances the precordial pain, vomiting and epigastric distress constituted a late 
manifestation of pericarditis; in others these symptoms occurred prior to the appearance 
of diagnostic criteria of acute pericarditis; and in some instances the symptoms of acute 
pericarditis were observed many days after electrocardiographic changes indicative of 
pericarditis were found. In all instances, once the picture of acute pericarditis was estab- 
lished, some of the classical symptoms of acute pericarditis were present (table 1). 


TABLE 1 


INCIDENCE OF SIGNS AND SYMPTOMS IN ACUTE PERICARDITIS 
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+ Indicates presence of signs or symptoms. 
— Indicates absence of signs of symptoms. 


LABORATORY CRITERIA 


In a previous communication,’ it was shown that laboratory criteria of active rheu- 
matic disease are helpful during the exudative phase of the disease. Since acute peri- 
carditis is considered an exudative manifestation, it is expected that the laboratory tests 
should be helpful in making a diagnosis. Observations show that such is the case in a 
patient in whom the advent of pericarditis is a new manifestation superimposed upon an 
old carditis of long standing. Such patients may show a normal white blood cell count, 
hemoglobin, or erythrocyte sedimentation rate prior to the onset of the acute pericarditis. 
An unexplained and sudden change in these laboratory criteria may be one of the earliest 
manifestations of an acute pericarditis in the absence of other exudative phenomena of 
rheumatic fever. When, however, rheumatic pericarditis occurs early after the onset of 
rheumatic fever or in the presence of other exudative phenomena (such as polyarthritis), 
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TABLE 2 


BEHAVIOR OF TOTAL WHITE BLOOD CELL Count IN ACUTE RHEUMATIC PERICARDITIS 





Case No. 2 3 + 6 7 8 9 10 11 13 





WBC Count (in thousands) Prior 

to Pericarditis 6 12 6 18 7 9 10 6 9 8.5 
WBC During Attack 17 18 16 26 10 12 14 12 10 16 
WBC After Attack died 9 11. died died 8 2.5 7 8 9 





TABLE 3 


BEHAVIOR OF HEMOGLOBIN CONCENTRATION IN ACUTE RHEUMATIC PERICARDITIS 


Case No. 1 2 3 + 5 6 7 8 9 10 11 12 13 





Heb. (gm./100 cc. 


blood) Prior 10:6: 4.3 ©4083 “13:1 0.0 18.8: > 18.6 1256 2386 98-8 OS 38. S38 
to Pericarditis . 
Hgb. During Attack 9.8 7.4 8.9 11.0 10.8 9.8 8.9 8.0 9.0 9.1 7.4 BA t9 
Hgb. After Attack 13.1 Died 10.8 11.8 11.0 Died Died 11.8 13.2 11.0 9.1 12.6 not 





TABLE 4 


BEHAVIOR OF VITAL CAPACITY IN CASES OF ACUTE PERICARDITIS 


Case No. 1 2 3 


5 7 11 12 13 
V.C. Per cent of Normal— 
Prior to Pericarditis —50 —50 — 9 —30 —40 —20 —40 —25 
V.C. Per cent of Normal— 
During Attack —50 —50 —50 —50 —50 —50 —40 —50 
V.C. Per cent of Normal— 


After Attack —15 Died —18 —27 Died —25 —45 —50 


Measurement of vital capacity is not always possible. Those patients in whom it can be measured 
may show a drop during the attack of pericarditis (Cases 3, 5, 11, 13). 


TABLE 5 


BEHAVIOR OF ESR In Cass oF ACUTE PzRICARDITIS 








Case No. 1 2 3 ae 6 7 So Be Re a ae ee 
ESR Prior to Pericarditis a My bees 9 let a eee kien Sree aete Cayo ol alles. caer) oe 
ESR During Attack et ee Se ee oe ee er oe ae oe eee Sonor © 

fe, = ee Ded a me ee oe 


ESR After Attack — Died 


+ Indicates an elevated ESR (more than 12 mm./1 hr. Micro-Cutler method). 

— Indicates a normal ESR. 

All cases of acute pericarditis showed a moderately elevated ESR at the onset of the attack (over 
20 mm./1 hr.). Those who had an elevated ESR prior to the onset of acute pericarditis showed a further 
increase (cases 2, 3, 11, 12). Six of 10 cases showed a normal ESR following the attack (Cases 1, 3, 5, 9, 
10, 12); the remaining 4 patients continued to show an elevated ESR for many weeks following the 
pericarditis (Cases 4, 8, 11, 13). 
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TABLE 6 


BEHAVIOR OF PROLONGATION OF P-R INTERVAL IN ACUTE PERICARDITIS 








Case No. 1 2 3 4 10. 34. 222. 8 
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Died —- + Died Died 





+ Indicates a prolonged PR interval (over 0.18 sec.) 
— Indicates a normal PR interval 
Prolongation of the PR interval was not a helpful sign. Of 6 cases which showed a normal PR inte:\al 
prior to the attack, only 3 showed a prolongation during the acute episode. Those which showed a pro- 
longed PR interval prior to the pericarditis continued to show such prolongation during the attack except 
in one instance in which the PR interval actually became normal during the attack. 


these laboratory criteria are no longer helpful in making a diagnosis of rheumatic peri- 
carditis. Furthermore, a few cases of rheumatic carditis present positive laboratory evi- 
dence of active infection for many months. In these, the advent of an acute pericarditis 
does not change materially the laboratory picture (tables 2-6). 


CHANGES IN THE ELECTRIC SYSTOLE (QT INTERVAL) 


All the cases showed a significant shortening of the electric systole when corrected for 
cardiac rate (QTc interval*) at the onset of acute pericarditis, except in one instance 
(Case 4) in which the acute pericarditis was the initial manifestation of rheumatic 


TABLE 7 


DuRATION OF ELECTRIC SYSTOLE (QT INTERVAL) IN ACUTE RHEUMATIC PERICARDITIS 





Cases 1 2 3 4 5 6 7 8 9 10 11 12 13 


Before Pericarditis 0.444 0.431 0.439 0.390 0.445 0.430 0.430 0.438 0.438 0.443 0.444 0.444 0.455 

During Attack 0.411 0.405 0.383 0.408 0.422 0.393 0.416 0.401 Arrhy- 0.427 0.408 0.405 0.416 
thmia 

During Attack 0.415 Died — 0.392 0.401 Died 0.398 0.415 0.419 — — 0.409 


After Attack 0.431 Died 0.426 0.461 0.444 Died Died 0.444 0.440 0.444 0.440 0.440 0.455 





The numbers in this table represent the QTc interval. 


disease. The QTc interval in this instance was normal prior to the onset of acute 
pericarditis. All other cases had a prolonged QTc interval prior to the onset of the acute 
pericarditis since all these had rheumatic carditis prior to the acute episode. The shorten- 
ing of the QTc interval in all these patients was significant at the onset of the pericarditis. 
Those who survived the acute episode and continued to show clinical signs of active rheu- 
matic carditis developed a prolonged QTc interval once all signs of pericarditis subsided. 
The patient (Case 4) who had no evidence of active rheumatic carditis prior to the 
onset of acute pericarditis showed evidence of active carditis following the pericarditic 
episode and thus showed a markedly prolonged QTc interval following the episode of 
pericarditis (table 7). 

* The measurements of the QT interval and the correction for the rate were done by using Bazette’s 

QT in sec. 

formula: K = ——_—— . 
VRR in sec. 
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It is clear that, in this group of patients, acute rheumatic pericarditis was always asso- 
ciated with a shortening of the QT interval in the presence of active carditis. This electro- 
cardiographic finding was observed in acute pericarditis in children irrespective of the 
type and severity of the episode. In addition, other exudative rheumatic phenomena (poly- 
arthritis, erythema marginatum, etc.) in the presence of carditis do not show this finding. 
The shortening of the electric systole (QT interval) in acute rheumatic heart disease is, 
therefore, presumptive evidence of the presence of acute pericarditis. 


COMMENTS 

The diagnostic pattern of acute rheumatic pericarditis is not clearcut in all instances. 
The differential diagnosis between active carditis with dilatation and acute pericarditis 
often is difficult for the observer. The observations reported here indicate that the shorten- 
ing of the QT interval is a constant electrocardiographic finding in acute pericarditis. 
This should add a valuable criterion for the diagnosis of this condition. 

The mechanism responsible for the shortening of the electric systole is not clear. 
The hydrostatic hypothesis of Tung cannot be used to explain these findings. A fibrinous 
pericarditis could not produce a hydrostatic effect upon systolic and diastolic cardiac vol- 
ume. In addition the return of the duration of electric systole to normal does not seem to 
be related to the degree of pericardial effusion or to the severity of the clinical syndrome 
of the pericarditis. In the mild cases of pericarditis in which the presence of pericardial 
fluid can only be suspected as well as in the fulminating cases of pancarditis with severe 
pericardial tamponade, the electric systole returns to normal duration. Further study is 
required to explain the mechanism which is responsible. 

It is known that many factors may influence the duration of the QT interval. Physio- 
logic factors such as exercise and excitement may prolong the interval somewhat. 
Electrolytic factors such as hypopotassemia and hypocalcemia cause marked prolonga- 
tion; pharmacologic action of some drugs, such as digitalis, quinidine and salicylate, in- 
fluence the duration of the interval; finally, certain pathologic states, such as hypertension, 
marked cardiac hypertrophy and coma, change the duration. In addition to these factors, 
pericarditis may be added as one of the conditions which causes a marked shortening of 
the QT interval. This observation is important since the diagnosis of mild rheumatic 
carditis often depends, in the authors’ experience, almost entirely upon the finding of a 
prolonged electric systole. It is believed that the finding of a normal QT interval in a 
patient having active rheumatic heart disease does not disprove the existence of an 
active carditis but rather predicates the presence of an acute pericarditis. Further reports 
on the incidence of normal duration of the electric systole in active rheumatic heart dis- 
ease should be evaluated from this standpoint. The finding of a normal QT interval in a 
“classical” case of acute rheumatic pancarditis, for example, does not call into question 
the validity of the prolonged QT interval as a criterion for the presence of active carditis, 
but rather points up the observation that the pericarditis in such instance has shortened 
the prolonged QT interval of active carditis. 


SUMMARY 


Thirteen cases of acute rheumatic pericarditis in children are presented. The diagnostic 
pattern is discussed. The observation is made that the electric systole (QT interval) is 
shortened in all cases of pericarditis studied irrespective of the type and severity of the 
attack. The conclusion is made that a shortening of the duration of the QT interval dur- 
ing the course of active rheumatic carditis, in the absence of other factors (digitalis or 
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salicylate therapy) known to shorten the duration of the QT interval, should always 
raise the suspicion of the presence of acute pericarditis. 
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SPANISH ABSTRACT 


Sistole Eléctrica (Intervalo QT) en Pericarditis Reumatica 
Aguda en Ninos 


Se presentan 13 casos de pericarditis reumatica activa en nifios y se discuten el patron diagnostico 
y medidas de laboratorio. En las medidas electrocardiograficas usuales de pericarditis se observa que 
la sistole eléctrica (intervalo QT) se acorta en todos los casos presentados sin consideracién al tipo 
ni severidad del ataque. 

El acortamiento de la duracién del intervalo QT durante el curso de carditis reumatica activa, en 

la ausencia de otros factores (digitalis 0 terapia de salicilato, hipopotasemia, hipocalcemia conocidos 
por acortar la duraciédn del intervalo QT) debe siempre sugerir la presencia de una pericarditis 
aguda. 
La incidencia de duracién normal del intervalo QT en la enfermedad del corazén reumatica activa 
debe ser avaluada de este punto de vista. El descubrimiento de un intervalo QT normal en un caso de 
pancarditis reumatica activa no debe contraindicar la presencia de carditis activa, sino que debe indicar 
que la pericarditis ha acortado el intervalo QT. 
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CLINICAL RECOVERY FOLLOWING PROLONGED ANURIA 
IN AN INFANT TWO MONTHS OF AGE 


Report of a Case of Potassium Bromate Intoxication 


By S. A. WarREN, M.D., AND W. V. Gross, JR., M.D. 
Baltimore 


HERE have appeared in the recent literature a number of reports concerning the 
" Geaiven of acute renal insufficiency with anuria,!~* but infants are not considered 
in any of these reports. The present authors are reporting an additional case, of special 
interest because of the clinical recovery in spite of the extreme youth of the patient. 
The agent responsible for production of the renal insufficiency in this case was 
potassium bromate. Three cases of potassium bromate poisoning have been reported in 
the medical literature,*-* two of these in the past two years. In Dunsky’s report* of a fatal 
case in a 17 month old infant, edema was a prominent clinical feature. Thompson and 
Westfall® report recovery of a 214 year old child in whom edema developed several days 
after ingestion of the poison. Edema in these cases was associated with a liberal allow- 
ance of fluid in the face of renal shut-down. The following case demonstrates the em- 
ployment of a regime of fluid and electrolyte restriction in order to maintain the normal 
volume of body water. 


CAsE REPORT 


O. E., aged 2 mo., was inadvertently fed 42 gm. of Toni Neutralizer solution in the evening. 
Toni Neutralizer is a water-clear solution containing potassium bromate in concentration of 
2.5 gm. %, employed to set waves in the hair. Two hours later the baby had a liquid stool and 
during the following morning and afternoon he vomited most of his feedings. He was pale and 
listless. .. 

The error was discovered at 4:30 p.m., 17 hr. after the poison was ingested, and the patient was 
brought to the hospital. He was moderately dehydrated and the skin appeared dry. He was given 
90 cc. of 5% glucose solution by mouth and 80 cc. of 10% glucose in distilled water intravenously. 
No urine was passed after 10:00 p.m. that same day, 23 hr. after the poisoning. 

At 1:00 a.m. on the following day, muscle tonus was at times increased. The infant was given 
60 cc. M/6 Na lactate by hypodermoclysis and 90 cc. 5% glucose solution by mouth was fed every 
3 hr.. throughout the night. Generalized tonic and clonic convulsions started at 6:00 a.m. and 
lasted 2 hr. despite repeated hypodermic administration of sodium phenobarbital. At noon convulsions 
recurred, lasting about an hour; they were not controlled by barbiturates. 

The infant at this time was pale, lying in extension, and at times breathing rapidly and ir- 
regularly. He responded to stimuli but was drowsy between convulsive seizures. The lungs were 
clear and the heart rate was 120/min. No irregularities of cardiac rhythm occurred. There was a 
grade 1 apical systolic murmur. Blood pressure was 84/46 mmHg. Tissue turgor was good and no 
edema or undue tissue fullness was present. Anterior fontanelle was full but not tense. The mouth 
and tongue were moist and from time to time the infant made sucking movements. 

Laboratory Record at Admission: RBC 2.8 million/cmm.; Hgb. 9.8 gm./100 cc.; hematocrit 27, 
WBC 18.3 thousand/cmm. with juveniles 4%, segmented neutrophiles 45% and lymphocytes 51%. 
Serum Na 133 mEq./l. and serum K 5.6 mEq./l. (normals in this laboratory are 140-146 for Na 
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TABLE 1 
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and 4.0-5.0 for K). Serum Ca 8.3 mg./100 cc.; serum P 8.8 mg./100 cc.; blood urea 136 mg./100 cc.; 
Cl 95 mEq./l.; CO: combining power 31 vol./100 cc. Spectroscopic examination of admission blood 
serum was negative for oxyhemoglobin and methemoglobin bands. 

Course in Hospital: Fluids were not given for 24 hr., from 6:00 a.m. on the 2nd hospital day, 
because in the preceding 12 hr. the patient had received a total of 760 cc. by all routes. He was re- 
stricted thereafter to approximately 120 cc. each day, the estimated insensible fluid loss. The fluid 
was given by mouth as 20% glucose solution. When urine output began after anuria of 414 days’ 
(107 hr.) duration, additional fluid was given equivalent to the day’s urine volume. During the 
anuric period the patient was a little drowsy but took feedings well. There were 5 to 8 green semi- 
liquid stools each day. Blood urea rose steadily to 296 mg./100 cc. the day he voided and continued 
to rise, reaching a peak of 360 mg./100 cc. on the 14th day after ingestion of potassium bromate. 
Urinary output was 23 cc. the first day of voiding and on the following days was 22, 47, 43, 62, 45, 
60 and 50 cc. After 10 wk. of hospitalization, the average daily urinary output was about 200 cc., 
there having been no profuse diuresis. e 

Nineteen days after admission blood urea was 128 mg./100 cc. and the urinary output 110 cc. 
A formula containing evaporated milk and 20% glucose was given the infant. During the following 





956 S. A. WARREN AND W. V. GROSS, JR. 


2 wk. period the evaporated milk was discontinued several times because the patient vomited and 
concomitantly the serum Na and K were abnormally high. 

The patient developed tracheo-bronchitis and was acutely ill from the 21st to the 27th hospital 
days. He responded well to steam inhalations, penicillin and aureomycin. 

The urine specimens after the period of anuria contained a trace’ of albumin, a few leukocytes 
and much granular debris. The initial specific gravity was 1.006. Ten weeks after the poisoning the 
specific gravity was between 1.008 and 1.009. Blood urea at the same time was 78 mg./100 cc. 

Table 1 sets forth blood electrolyte values, blood urea, creatinine, intake, output and daily 
weight. 


COMMENT 


Reports have appeared in which the treatment of anuria and oliguria by conservative 
measures, i.e., restriction of fluid and electrolytes, has been compared with treatment by 
dialysis technics, such as artificial kidney, continuous lavage of the peritoneal cavity and 
lavage of the intestinal lumen.’:*-* In older patients it has been suggested that conserva- 
tive methods of treatment have afforded the highest percentage of recoveries. The clinical 
recovery of the two month old patient described in this case suggests that a similar con- 
servative regime may be practicable for infants. The conservative regime was followed 
in the hope that the infant would be tided over the destructive phase of the toxic process 
until regeneration would occur and the kidneys resume function. In the light of Dunsky’s 
description of renal pathology,‘ it was deemed unwise to administer diuretics to this 
patient. 

Fluid was restricted to the insensible fluid loss which, on the basis of Newburgh and 
Johnston's figures’? of 44 cc./100 cal. metabolized, was estimated to be 120 cc. daily. 
An overload of the tissues with water was prevented. A normal fluid intake might have 
resulted in water retention with pulmonary edema and respiratory failure. The daily 
weight of the patient was helpful in determining whether the 120 cc. daily fluid intake 
was adequate or excessive. Some allowance was made for a daily fall in weight due to an 
endogenous protein destruction. Fluid was given as 20% glucose solution because of the 
protein-sparing effect of carbohydrate. Break-down of body protein was thereby lessened. 

In spite of the persistent moderate acidosis an electrolyte solution such as M/6 sodium 
lactate was not given to the patient. As the kidneys were not able to excrete the sodium 
ion, its accumulation was avoided. The acidosis was partly due to acid radicals such as 
sulfates and phosphates liberated by protein destruction. The assumption was made that 
at the time of potassium bromate ingestion the patient was in a state of biochemical 
balance. The apparent disturbance of. electrolytes was due, it was felt, not so much to 
marked depletion of anions and cations as to a redistribution of these ions in the cellular 
compartments of the body. 

Hyperpotassemia was notable during the first five hospital days. The daily serum 
potassium values were 5.6, 6.5, 7.1, 5.6 and 5.6 mEq./l. The initial elevation of serum 
potassium was probably due to ingested potassium bromate. The progressive rise of serum 
potassium noted on the following two days has been described in anuric states' and is 
due in part to the inability of the injured kidneys to excrete the cation and also to in- 
creased stores of potassium liberated by endogenous protein catabolism. Repeated electro- 
cardiograms the first three days demonstrated high peaked T waves in leads II and CF,, 
characteristic of clinical and experimental hyperpotassemia.’*: 1* No extrasystoles or other 
arrhythmia occurred. 

Six months’ follow-up on this patient, including hospitalization for one week for re- 
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evaluation, has revealed that, whereas renal impairment is still evident from laboratory 
examination, clinical recovery is apparently satisfactory. 

Blood urea has been checked at approximately monthly intervals and, except for one 
determination of 234 mg./100 cc. on September 21, eight months after admission, has 
varied between 82 and 124 mg./100 cc., the most recent value being 100 mg./100 cc. on 
October 7. Serum sodium values have been repeatedly normal. Serum potassium was 
elevated to 7 mEq./l. in May and again in August, but it had fallen to 5.1 mEq./I. in 
September. Urine concentration-dilution test in September revealed a fixed specific gravity 
at 1.013-1.011. Phenolsulfonphthalein excretion on September 19 was 40% in two hours. 

Clinically the patient seems to have done well. At 10 months of age he appears alert and 
well nourished, weighing 8.2 kg. He has only one tooth. Although he does not yet sit 
unsupported, he is able to pull himself erect and stand with support. Appetite is good. 
He has remained nearly hairless, although no suggestion is made that this is due to a 
failure of the Toni product to produce wavy hair. 


SUMMARY 

A case of prolonged (107 hours) renal shut-down due to potassium bromate poisoning 
is presented. 

Emphasis is placed upon the extreme youth of the patient and his clinical recovery on a 
conservative regime. 

There is included a brief description of the management which consisted of fluid and 
electrolyte restriction. 

A review of the pertinent literature is included. 
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ADDENDUM 


The authors would like to quote the following excerpt from a letter, dated Aug. 17, 
1949, received from Dr. Matthew Brunner, consultant for the Toni Company: 

“I have been authorized to inform you that bromate neutralizer is now being discon- 
tinued and replaced by a preparation which pharmacologic study has shown to be com- 
pletely nontoxic. The subject of bromate toxicity is, therefore, becoming, fortunately, 
entirely an academic one.” 
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SPANISH ABSTRACT 


Restablecimiento Clinico Después de Anuria Prolongada en un Infante de Dos Meses 
de Edad; Relato de un Caso de Intoxicacién de Bromato de Potasio 


Se presenta un caso de prolongada (107 horas) supresién renal debida al envenenamiento de 


bromato de potasio. 
Se da énfasis a la tierna edad del paciente y a su restablecimiento clinico con un régimen con- 


servativo. 
Se incluye una breve descripcién del manejo, el cual consistié en restricién de fluido y electrdlitos, 
Se incluye un analisis de la correspondiente literatura. 


167 College Street, Toronto 





DEGENERATIVE CHANGES IN YOUNG DIABETIC 
PATIENTS IN RELATIONSHIP TO LEVEL 
OF CONTROL 


By Rosert L, JACKSON, M.D., RoBert C. HARDIN, M.D., GLENN L. WALKER, M.D., 
ATLEE B. HENDRICKS, M.D., AND HELEN G. KELLy, M.S. 
Iowa City, lowa 


HIGH percentage of young diabetic patients, with the onset of their disease in 
A childhood, are now entering adult life only to find themselves severely handi- 
capped by serious vascular disease.'-> The present study was undertaken to determine 
the incidence and severity of degenerative changes in a group of juvenile diabetic sub- 
jects who have had their disease over 10 years and who have been under close enough 
supervision to allow relatively accurate evaluation of the level of control of their disease. 
An evaluation of the observations was made in the hope of finding an answer to the ques- 
tion: Are the degenerative changes that develop in diabetic patients a concomitant of 
the disease or do they reflect inadequacies in the level of control? 

Of 208 juvenile diabetic patients known to the pediatric service who had their disease 
10 years or more, 75 have returned to the hospital during the past year for a complete 
examination and evaluation and also have filled out a questionnaire relative to their 
present diabetic status and the interim history since last examination at the University 
Hospitals. The records of these 75 patients furnish the data for our present study. 
There were 40 males and 35 females. All were juvenile diabetics whose disease had 
appeared before the patient was 1414 years of age. In approximately one half, the dura- 
tion of the disease was more than 15 years and in 11, over 20 years. The ages of the 
patients at the time of recent examination ranged from 13 to 32 years and averaged 22.9 
years. All had severe disease as measured by insulin dosage and insulin weight ratio. 

The objective of treatment pursued by the pediatric clinic in the management of child- 
hood diabetes is based on the premise that the diabetic child has normal propensity for 
health so long as the diabetes is well controlled.*:? Therapy is considered adequate only 
so long as normal physiologic conditions are maintained. Emphasis is on a nutritionally 
complete diet, similar to a normal diet and quantitative primarily from the aspect of 
calories." Throughout the past 25 years every effort has been made to insure the child 
a complete diet in keeping with that advocated by the National Research Council. The 
diets given to patients during early childhood and the prepubescent spurt and for chil- 
dren with retarded growth contained approximately 1.5 gm. of animal protein and 35 
to 40 calories/pound of theoretic weight. The diets for the patients during midchildhood 
contained approximately 1 gm. of animal protein and 30 calories/pound of theoretic 
weight. Prior to 1934 the diets were higher in fat and proportionately lower in carbo- 
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hydrates than they have been in more recent years. Up until 1944 amorphous regular 
insulin was used to maintain stability of control. Injections were given four times daily 
one half hour before meals and once during the night, usually at 1:00 a.m. Only dur- 
ing the past five years has it been found practicable to use a combination of a rapidly 
acting insulin and a slowly acting insulin without sacrificing the level of control. Globin 
insulin with zinc now is adminstered one hour before the evening meal replacing the 
evening and night doses of regular insulin.° 

It has been found that if treatment of the child is started early in the course of the 
disease, a high level of control is not only possible but practical in the well adjusted 
home and that the longer the disease remains incompletely controlled, the more difficult 
it is to attain and maintain complete control of the disease.*:1° Obviously it was impos- 
sible to maintain complete control in all cases and the manner and degree of cooperation 
from parents and child differed widely in the group. The level of control of the 
diabetic patients also has improved as additional information concerning the disease has 
accumulated. The importance of proper percentage distribution of insulin has become 
apparent’? and also the necessity of varying the food intake to compensate for variations 
in physical activity of the child.11 Chemotherapeutic and antibiotic agents have made 
it possible to combat more satisfactorily intercurrent infections and increased knowledge 
and more adequate facilities gradually have permitted better social and emotional care 
of these patients. 

With few exceptions, hospitalization has been necessary only at the time of first ob- 
servation in order to determine the insulin requirement of the patient. Each child and 
his family were given detailed instructions for home care. The parents were taught 
how to keep a daily home record of the progress of the child which included entries for 
diet, insulin requirement, amount and degree of physical activity, the trend of emotional 
patterns, description of intercurrent infections and the result of urine examinations. This 
home record was presented for analysis at each subsequent outclinic visit. When a home 
record was not kept, the examiner, at the time of the outclinic visit, evaluated and 
recorded a history of the diabetic patient's interim status. In general the patient returned 
for evaluation every 4 to 6 months but a few were seen less frequently and at irregular 
intervals. 

METHOD OF STUDY 

The method of study included an analysis of the frequency of occurrence of degenerative changes 
as observed at the time of the recent examination of the 75 patients and the correlation of the de- 
generative changes with specified variants of the disease as over-all level of control of the disease 
since onset, the duration of the disease, the severity of the disease and age of the patient at time 
of onset. 

Each subject was given a complete physical examination. The heart examination included a tele- 
oroentgenogram and an ECG employing the standard limb leads and V2, Vs, Vs and Vs. Roentgeno- 
logic examination of the pelvis, left leg and left foot were employed to disclose calcification in 
peripheral vessels. The eye examination included a determination of visual acuity, ophthalmoscopic 
examination of the eye grounds through dilated pupils and slit lamp examination of the anterior 
segments with particular attention to the lens. The types of retinopathy are classified as shown in 
table 2 and are based on the method of Wagener.’ Changes in the retinal arterioles are graded ac- 
cording to the classification recommended by Wagener, Clay and Gipner.” 

All examinations were done independently and without knowledge of level of control ratings of 
the individual subjects. 

Samples of venous blood were drawn from all patients at the time of examination. Laboratory 
studies included determinations for glucose, CO? combining power, nonprotein nitrogen, serum pro- 
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teins and plasma lipids together with an urinalysis. These determinations were evaluated by compari- 
son with normal values. 

From height and weight measurements a growth evaluation was made. 

Level of Control of the Disease 

It was possible to evaluate the control of the disease from one hospital visit to the next by an 
analysis of the hospital record, home record, questionnaire and interim history. Each period was 
given a numerical control rating as follows: 


Control rating 0 (Good) —Freedom from sugar in the urine except for occasional slight 
traces. Approximately normal blood sugar levels. 

Control rating 1% (Fair to Good) —Fluctuating from rating 0 to 1. 

Control rating 1 (Fair) —Less than one half of urine specimens free from sugar and 
small amounts of sugar in the remaining specimens. Slightly 
elevated blood sugar levels. 

Control rating 2 (Fair to Poor)—Fluctuating from rating 1 to 3. 


Control rating 3 (Poor) —Varying amounts of sugar in urine continuously. Elevated blood 
sugar levels. 
Control rating 4 (Very poor) —Continuous gross glycosuria. Elevated blood sugar levels. 


The numerical control rating for the total period of observation is computed in the following 
manner: The control rating for a given period is determined and multiplied by the duration of that 
period in years. The sum of the control ratings for each period equals the numerical control rating 
for the entire period of observation. For example: 


7 yr. with control rating 0 = 
4 yr. with contro! rating 14 ms 
3 yr. with control rating 1 = 





“Numerical control rating for total period of observation = 5 


Numerical control ratings were computed except for 4 patients. The records of these patients were 
rejected for control ratings because the information was insufficient or unreliable. 

The growth in height and weight of each subject was graphed on growth charts which showed 
the individuals’ progress in height and weight in relation to height and weight curves of normal 
boys and girls.” The growth of each subject was evaluated similarly to the method used in a pre- 
vious study made at this pediatric clinic.”* f 

All members of the group had severe diabetes. Using the insulin dosage/24 hr. as the criterion 
for severity of the diabetes, it was found that the requirement ranged from 30 to 108 units, and the 
average for the group was 60 u. at the time of recent examination. Although insulin requirement was 
the major factor used in classifying patients as to relative severity of the disease, other factors such 
as age, body build, caloric intake, amount of physical activity and the presence of infection were 
taken into consideration. Twenty-two per cent were classified as very severe; 60% as moderately 
severe and 18% as less severe. 

Statistically these data were analyzed for frequency of retinopathy in relation to level of control 
ratings, duration of the disease, age of onset of the disease and severity. Chi-square test for associa- 
tion was computed. 

Similarly, the relationship of lens changes and evidence of calcification to the level of control, 
duration of the disease, age of onset and severity of the disease were statistically analyzed. 


FINDINGS 

Physical examination disclosed that, with few exceptions, these patients enjoyed good 
health. Four exhibited diseases not directly related to diabetes mellitus. There was one 
instance each of mild lumbar scoliosis, inactive rheumatic mitral valvulitis without 
cardiac embarrassment, active minimal pulmonary tuberculosis, and diffuse nontoxic 
goiter. Deviations from normal which were more directly related to diabetes mellitus 
were minimal degrees of obesity in seven patients and retarded physical development in 
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two. Two other patients exhibited hepatomegaly with evidence of hepatocellular dys- 
function. 

In table 1 are listed the types of degenerative changes encountered at the last exam- 
ination of 75 juvenile diabetics. Forty of the subjects were considered to have normal 
fundi, although in 10 of these patients varying degrees of venous dilatation was evi- 
dent. The remaining 35 patients (46.6%) had retinal lesions considered characteristic 
of various phases of diabetic retinopathy. Only two patients had changes in the retinal 
arterioles and both of these subjects had hypertension. It was impossible to grade the 
arteriolar changes in one of these patients because of a hazy media and advanced pro- 


TABLE 1 


TYPE AND INCIDENCE OF DEGENERATIVE CHANGES IN 75 JUVENILE DIABETIC PATIENTS 





Males Females Total Per Cent 
Retinopathy 22 13 35 46.6 
Cataracts 6 5 11 14.6 
Calcification of blood vessels 6 6 12 16.0 
Hypertension 2 1 bE 4.0 
Nephropathy (albuminuria) 1 2 3 4.0 


Abnormal ECGs 0 0 0 0 





liferative changes in the retina; in the other patient the changes were recorded as Grade 
2 sclerosis and Grade 2+ generalized narrowing. Eleven patients (14.6%) had cataract- 
ous changes. The degree of change varied from minute flocculi usually associated with 
iridescent crystals in eight patients to more advanced changes in three patients. The 
eye findings in these patients are described in more detail in a separate publication.’ 
Twelve patients (16.0%) had calcification of peripheral arteries discovered by roentgen- 
ographic examination of the pelvis, leg and foot. In 11 of the 12 patients the calcifica- 
tion was minimum. Arterial hypertension was rare. When the usual standard of blood 
pressure, 140 mm.Hg systolic and 90 diastolic is employed the diagnosis can be made 
but twice in this series. In each instance the blood pressure was 140/100 mm.Hg. In 
one case the blood pressure measured 140/88 mm.Hg and this was taken as an example 
of hypertension to make a total of three in the entire group (4.0% ). There were also 
three cases of albuminuria in one of which hypertension was also present. None had 
azotemia, All patients had normal sized hearts and normal electrocardiograms. 

Tables 2 and 3 depict graphically the correlation of the various types of degenerative 
changes with the duration of the disease and the over-all level of diabetic control rating. 

Table 2 shows the different stages of retinopathy distributed so as to show the corre- 
lation with the duration of the disease and with the over-all control rating. There is a 
correlation between the increasing incidence of retinopathy and the higher numerical 
control ratings, as well as an increasing incidence of retinopathy with longer duration of 
the disease. When chi-square was computed to test the association of the development 
of retinopathy with the level of control and with the duration of the disease highly 
significant values were found for both relationships (table 4). 

Neither the scattergram (table 3) nor the chi-square test (table 4) indicates’ any 
correlation between the incidence of early or advanced cataractous changes with the 
level of control of the disease or the duration of the disease. In fact closer scrutiny of 
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TABLE 2 


CORRELATION CHART SHOWING DISTRIBUTION OF FuNDUS RATINGS IN RELATIONSHIP TO CONTROL 
RATINGS AND DuRATION OF DISEASE 








Duration of Diabetes 





Diabetic | 10-14 yr. 15-19 yr. | 20-25 yr. 
Control |—_—________——— ie 5 Pere er en > | 
Rating | Eye Findings* Rating Eye Findings* Rating | Eye Findings* Rating 
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* Fundus classification 
0—Normal fundi 
Venous dilatation 
Few small punctate hemorrhages—one or both eyes 
—Numerous small punctate hemorrhages—one or both eyes 
Hemorrhages and exudates 
—Hemorrhages, exudates and cotton wool patches 
Proliferative retinopathy 
6—Retinal detachment 
+ N.K. Control not available due to insufficient or questionable information. 


nme oN ev 


the material confirms the reports of others that cataracts appear in patients who have 
suffered short periods of marked noncontrol including acidosis.**: 17 

The scattergram (table 3) and the chi-square test (table 4) indicate correlation be- 
tween the incidence of calcification of the peripheral arteries and level of control of the 
disease and the duration of the disease. 

As shown in the scattergram (table 3), hypertension and albuminuria occurred only 
in the patients with high control ratings and the incidence of neither appears to be re- 
lated to the duration of the disease. The incidence both of hypertension and albuminuria 
was low in the total group. More than one degenerative abnormality frequently occurred 
in a single patient (table 3). One patient, who had his disease 18 years and whose con- 
trol was rated 63, had evidence of stunted growth, early cataractous changes, hyperten- 
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TABLE 3 


CORRELATION CHART SAME AS TABLE 2 WITH OTHER DEGENERATIVE CHANGES 
SUPERIMPOSED AS SHOWN BY SYMBOLS 











































































































Duration of Diabetes 
Diabetic 10-14 yr. 15-19 yr. 20-25 yr. 
Control |——— 
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/ patients having early cataractous changes 

X patients having adv. cataractous changes 

@ patients having early calcification of the arteries 

@ patients having mod. adv. calcification of the arteries 

0 patients having hypertension 

O patients having albuminuria 

* Fundus classification 
0—Normal fundi 
?—Venous dilatation 
1—Few small punctate hemorrhages—one or both eyes 
2— Numerous small punctate hemorrhages 

3—Hemorrhages and exudates 

4—Hemorrhages, exudates and cotton wool patches 

5—Proliferative retinopathy 

6—Retinal detachment, 


one or both eyes 
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sion, moderately advanced arterial calcification, far advanced retinal changes which con- 
sisted of preretinal hemorrhages, massive proliferative changes and retinal detachment. 
With one exception the over-all level of control for the 11 subjects in the longest dura- 
tion group, 20 to 25 years, ranges from fair to poor. One young woman in this group who 
had her disease 22 years was given a numerical control rating of eight and was found 
free from any evidence of degeneration. In the other two duration groups in which 
the subjects had their disease between 10 to 19 years, the incidence of degenerative 
changes was higher for those under poor control than for those under good control. 
These data were analyzed and tested for association of the degenerative changes with 


TABLE 4 


TeEsT OF ASSOCIATION OF VARIOUS DEGENERATIVE CHANGES WITH SPECIFIED VARIANTS 





Degrees of 





Distribution Chi-square Siotindiiass Significance 

Lens and 

Age at Onset* 2.9 4 None 

Severityt 2.4 4 None 

Duration of Diseaset 2.0 4 None 

Level of Control§ 5.4 4 At 20% level 
Fundi and 

Age at Onset 17.7 12 At 13% level 

Severity of Disease 10.1 12 None 

Duration of Disease 26.8 12 At 1% level 

Level of Control 38.5 12 Beyond 1% level 
Calcification and 

Age at Onset 4 Z None 

Severity of Disease a 2 None 

Duration of Disease 12.2 2 Beyond 1% level 

Level of Control 8.4 2 At 2% level 





* All patients in the study had onset before 14 yr. of age. 

t All patients in this group had severe diabetes. They were given ratings of very severe, moderately 
severe or less severe. 

t All patients in this group had diabetes for at least 10 yr. 

§ This represents an over-all evaluation of regulation. All patients with lens changes were known to 
have had periods of poor control. 


two other variants of the disease, namely, age of onset and severity (table 4). There 
was no correlation between the age of onset of diabetes nor its severity and the presence 
of cataracts, retinopathy or arterial calcification. 


GROWTH 

Growth charts showing the individual’s progress in height and weight in relation to 
the height and weight curves of normal boys and girls are available for each of the 
75 subjects. Of the 55 adult subjects, 14 (25%) are tall; 32 (58%) medium; 7 (13%) 
short and 2 (4%) very short. 

Recalling that all the subjects had the onset of the disease by 14 years and 72% by 
10 years it is clear that a study of the growth of these subjects is warranted. These 
findings confirm a previous study made at this pediatric clinic.‘ Those who showed 
less than expected gains were in poor levels of control. Acceleration of growth fre- 
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quently occurred during good control; average gains in growth were made by children 
in fair control, and delayed prepuberal spurt frequently occurred in individuals in the 
lower levels of control. Erratic growth is more frequent for children in fluctuating levels 
of control. 

The two patients who had definite stunting have the most advanced degenerative 
changes. All the six patients who had moderate deceleration of growth were under poor 
levels of control and have varying degrees of retinopathy. 

Normal growth does not appear to preclude the development of degenerative changes, 
but when there is definite deceleration or stunting it is highly probable that degenerative 
changes will develop.® 

KETOSIS AND ACIDOSIS 


The records of all the patients were reviewed to determine the frequency of ketosis 
and acidosis. We are confident our data in regard to the incidence of acidosis are reason- 
ably accurate, but we recognize that it is impossible to be certain as to the data in 
regard to the incidence or frequency of ketosis. All the subjects during the period of 
close observation in the pediatric department checked their urine for diacetic acid by 
ferric chloride test whenever they had glycosuria and recorded the results of their test in 
their daily records. Most of the patients continued to follow this plan as they were 
repeatedly cautioned that should their urine show a positive reaction for diacetic acid 
they immediately should consult a physician. Patients in the poorer levels of control 
were known to be more careless in all respects and may have had a higher incidence of 
ketosis than the records reflect. 

On original admission to the hospital 32 patients were in ketosis and 39 patients were 
in acidosis, There were 40 patients with known recurrences of ketosis and 16 patients 
with known recurrences of acidosis. Three patients had frequent recurrences of ketosis 
and the remaining 37 patients had a total of 49 attacks of ketosis. The 16 patients with 
recurrences of acidosis have a total of 25 recurrences. Since the total patient-years of 
observation is approximately 1,100, a known episode of acidosis or ketosis occurred in 
this group only on an average of once every 10 years. 

There is a tendency in the group for the patients with the poorer control ratings to 
have had the more frequent recurrences of ketosis and acidosis. In all levels of control, 
groups varying from good to poor, there were from one half to one fourth of the groups 
who had no recurrences of acidosis or ketosis; however, all the seven patients in con- 
sistently poor levels of control had one or more recurrences. 

Twenty-seven patients had no known recurrence of either ketosis or acidosis. The 
status of the fundi for this group was studied. Sixteen of the 27 patients (59.2%) are 
free from retinopathy, 3 have venous dilatation without any other signs of diabetic 
retinopathy, 7 have a few small punctate hemorrhages and 1 patient has hemorrhages 
and exudates. 

In this study patients with frequent attacks of acidosis and ketosis had a high incidence 
of lens changes. All patients with cataracts were known to have had periods of poor 
control with polyuria antecedent to the development of their lens changes. 


PLASMA PROTEINS 


Plasma protein values were determined for 71 of the 75 subjects at the time of the 
recent examination. Six patients (8%) had serum albumin values lower than 3 gm./100 
ml. There is no significant relationship between the alteration of the plasma protein 
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fractions and the over-all ratings of diabetic control. Of the 5 patients with hypertension 
or albuminuria 4 have low serum albumin values and the 5th has a low normal value. 
Of the 6 patients with serum albumin values below 3.0 gm./100 ml. all but 1 have 
definite diabetic retinopathy; 24 of the 38 patients (63%) with values lower than 
4 gm./100 ml. have fundus changes of varying degrees. Thirty-eight of the 70 (54%) 
had a globulin fraction of 3.0 gm./100 ml. or more at the time of last observation. These 
protein data are confined to a single determination taken at the time of last observation. 


SERUM LIPIDS 


Cholesterol values for 71 of the 75 patients at the time of their recent examination 
were determined. Forty-one patients had cholesterol values higher than 230 mg./100 ml. 
and 15 patients had values higher than 300 mg./100 ml. Lecithin values were available. 
for 62 of the 75 patients. Nine patients had lecithin values higher than 330 mg./100 ml. 
All these nine patients also had elevated cholesterol values. Thirteen patients had total 
lipid values higher than 850 mg./100 ml. 

In order to ascertain if the cholesterol values were related to the level of control of 
the disease, the mean cholesterol values for selected specified level of control groups was 


TABLE 5 


CHOLESTEROL VALUES IN RELATION TO LEVEL OF CONTROL 





; Cholesterol 
Groups No. atin S.D. 
Consistently poor 6 401.8 138 
Period or periods of pvor control 22 255.7 65 
Consistently fair 11 228.5 73 


Good with some periods of fair control 21 233.6 52 


obtained. The groups are: 6 subjects with high control ratings who consistently main- 
tained a poor level of control; 22 subjects with high ratings and erratic control including 
a period or periods of poor control; 11 subjects, who consistently maintained a fair level of 
control; and 21 subjects who maintained generally good control with some periods of fair 
control. In the group that consistently maintained a poor level of control the cholesterol 
values for all the patients are elevated and the mean value for the group is 401.8 mg./100 
ml. (table 5). The total lipid values are elevated for all the patients in this group. The 
mean cholesterol value for the group with high control ratings who maintained erratic 
control which included a period or periods of poor control is 255.7 mg./100 ml. Thir- 
teen of the 22 patients have elevated cholesterol values and 2 have elevated total lipid 
values. The mean cholesterol value for the group that consistently maintained a fair level 
of control is 228.5 mg./100 ml. Three of the 11 patients in this group have elevated 
cholesterol and 1 patient has an elevated total lipid value. In the group of 21 patients 
who maintained a generally good level of control with some periods of fair control the 
mean cholesterol value is 233.6 mg./100 ml. Nine of the patients have elevated 
cholesterol and 2 have elevated total lipids. 

Twenty-six (61%) of the 41 patients with cholesterol values higher than 230 mg./100 
ml. have fundus changes of varying degrees. Of the five patients with hypertension or 
albuminuria all have marked elevation of the serum cholesterol values. 
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These findings confirm an earlier unpublished study which was done at this clinic in 
1942 by Butsch.’® The total serum lipids were found to be elevated only if the patients 
were in poor levels of control at the time the determinations were made. The mean 
cholesterol values tend to be elevated for groups of diabetics under varying levels of 
control but higher values were more commonly found in patients with poorer levels of 
control. Individual exceptions to this general relationship were noted and less frequently 
patients considered to be in good control were found who had elevated values and patients 
in poor control had values within the normal range. Only patients who maintained ex- 
cellent levels of control had values comparable to nondiabetic subjects. The mean value 
for a group of nondiabetic children was found to be 188 mg./100 ml. with a standard 
deviation of 19 mg./100 ml. 


DIsCUSSION 


The only criteria of selection of subjects for this study were that the disease had 
appeared in childhood, had been present at least 10 years and had been under close 
enough supervision so that an evaluation of the level of control-could be assessed. During 
the period these patients were under the care of the pediatric clinic it was always an 
objective of treatment to maintain a good level of control. The patients were taught as 
much as possible about their disease. While the majority have not consistently maintained 
what is considered by this clinic optimum control, most have maintained a higher level 
of control than is attempted by other clinics.1%?! This objective of a high level of 
control could well account for the lower incidence and less severe type of degenerative 
changes in this group than has been reported in groups studied by other investigators. 

These data prove that both the level of control and the duration of the disease are 
significant factors in the development of degenerative changes in juvenile diabetic pa- 
tients. A high level of control delays and may possibly prevent the serious degenerative 
changes. Although there were an insufficient number of patients in the duration group 
20 to 25 years who consistently maintained a good level of control to determine if the 
degenerative changes are preventable, the correlation of the occurrences of degenerative 
changes and poor control:indicate that proper management is an important factor in de- 
laying the appearance of retinopathy and other degenerative changes in young diabetic 
patients. 

In this study degenerative changes in the eye were encountered far more frequently 
than any other type of lesion and in only one patient free from retinal changes was it 
possible to demonstrate any other type of vascular damage. Therefore, careful and fre- 
quent ophthalmoscopic examinations are necessary if the degenerative changes are to 
be discovered early. Visual acuity is a poor index of retinal involvement because only 
in the advanced stage is there likely to be any interferences with vision. Avoidance of 
ketosis and acidosis did not prevent the development of degenerative changes. Children 
with apparently normal growth have developed degenerative changes but when there is 
moderate to marked deceleration of growth other degenerative changes are likely to 
be present or to develop. 

It is well recognized that diabetes mellitus in the young patient is more severe and 
difficult to control than in the adult, because the nutritional requirements are relatively 
greater and constantly changing, infections are more frequent and severe, exercise is 
more erratic and the emotional pattern is less stable, particularly during adolescence. 




















DEGENERATIVE CHANGES IN DIABETIC PATIENTS 969 


Whether periods of poor control resulting from infections are more hazardous than 
periods of poor control resulting from dietary indiscretions or variations in amount of 
physical activity is not known. Since it was difficult to determine an over-all control rating 
and it was realized that the rating could only approximate accuracy, it did not seem 
reasonable to attempt to subdivide the ratings according to the various factors which 
caused the poor control. 

We know that if the diabetic child is treated early and completely, a very high level 
of control makes it possible to revert his metabolism to a physiologic state.1° Obviously 
no diabetic patient can be maintained in perfect control at all times. With each additional 
year of the disease each patient has been in additional periods of short or long duration 
when his metabolism has been abnormal. We also know that as the disease is incom- 
pletely controlled it progressively becomes more difficult and eventually impossible to 
re-establish a physiologic state. We do not understand completely the development of the 
deranged metabolism or the inter-relationships of hyperglycemia, hypercholesterolemia 
and hypoproteinemia which are present in the diabetic patient with incomplete control. 

The part that diet may have in the development of degenerative changes is not clear. 
The recent report of Fanconi et al.?* gives an extremely high incidence of nephropathies 
in a group of juvenile diabetic patients given a low protein diet and the studies of 
Schneider, Lewis and McCullagh?* report a high incidence of diabetic retinopathy in 
patients with alterations in certain fractions of the serum proteins. The recent study by 
Schwartz** indicates that a high protein diet offers promise in the treatment of diabetic 
retinopathy and also offers hope that therapy directed toward maintenance of a normal 
plasma protein pattern may delay or prevent degenerations. In the present study group 
all patients were instructed regarding the importance of an adequate dietary including a 
liberal intake of protein, but it is possible that the patients who were more careless about 
adhering to the general instructions for maintaining a high level of control may have 
been more careless also in adhering to their dietary instruction. However, it is more 
likely that patients in poorer levels of control require additional protective foods includ- 
ing protein to avoid deficiency states and that the requirement of patients in a good level 
of control are lower. 

From the study of degenerative changes of diabetic patients many questions arise: 
Are degenerative changes reversible? Does ingesting a high protein diet delay the de- 
velopment of degenerative changes? Does ingestion of a low cholesterol diet delay the 
development of degenerative changes? Would the avoidance of hyperglycemia for a 
part of each day delay the development of degenerative changes? Are the degenerative 
changes related to poor control caused by specific deficiencies, such as pyridoxine ?*° 
What is the relation of the development of degenerative changes to heredity, to physical 
activity and to the emotional state of the patient ? 


SUMMARY AND CONCLUSION 


The level of control, as well as the duration of the disease is an important factor in- 
fluencing degenerative changes and good control will delay and possibly prevent de- 
generative changes. 

Our present knowledge makes it not only possible but practicable to maintain a high 
level of control of diabetes in children living in a well adjusted home, 

Until more knowledge concerning the treatment of childhood diabetes is available, a 
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high level of control appears to offer the best means of averting or delaying chronic 
degenerative changes. 


Additional knowledge is needed to understand the pathologic physiology of various 


levels of noncontrol. 


Vhvw Ne 


10. 


11. 





An optimistic rather than a pessimistic outlook is warranted. 
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DEGENERATIVE CHANGES IN DIABETIC PATIENTS 


SPANISH ABSTRACT 


Cambios Degenerativos en Pacientes Diabéticos Jovenes con 
Relacién al Nivel de Control 


EI nivel de control, asi como la duracién de la enfermedad, es un factor importante que influye 
cambios degenerativos y el buen control retardara y posiblemente evitara cambios degenerativos. 

Nuestro conocimiento actual hace no solamente posible sino que practicable mantener un alto nivel 
de control de la diabetes en los nifios que viven en una casa bien arreglada. 

Hasta que se tenga mas conocimiento con relacién al tratamiento de diabetes en la nifiez, un alto 
nivel de control parece ofrecer el mejor medio de evitar o retardar gambios degenerativos crénicos. 

Se necesita mas conocimiento para comprender la fisiologia patolégica de varios niveles que no 
tienen control. 

Se asegura una perspetiva optimistica mas bien que pesimistica. 


University Hospitals, State University of lowa 











FEMALE PSEUDOHERMAPHRODITISM WITH HYPOADRENIA 


By THEODORE C. PANos, M.D. 
Galveston 


INTRODUCTION 


Beas adrenogenital syndrome has been in recent years a subject of intensive investiga- 
tion. Of particular interest is the ‘‘congenital’’ form in which the onset of pathologic 
adrenal cortical function occurs during early fetal life, with the production of macro- 
genitosomia praecox (“infant Hercules”) in the male and of pseudohermaphroditism in 
the female. Wilkins‘ recently collected 99 cases of the adrenogenital syndrome with pre- 
natal onset. Sixteen of these were males and 83 were females. He pointed out that whereas 
associated adrenocortical insufficiency was commonly encountered among the male infants 
(10 of 16 cases), it was rarely found among the female infants (6 of 83 cases). It is the 
purpose of this presentation to report the study of two female infants with pseudo- 
hermaphroditism in whom the chief clinical problem was that of the adrenocortical in- 
sufficiency. Special attention is devoted to measures employed in the study of the anatomic 
abnormalities of the genital tract, the functional derangement of the adrenal gland and 
the management of the adrenocortical insufficiency. 


HISTORICAL ASPECTS 

Regnerus de Graaf? in 1678 described a dissection which is perhaps the first demon- 
stration of pseudohermaphroditism in the female. The infant's external genitalia were 
predominantly suggestive of maleness, with what appeared to be a large penis, a peno- 
scrotal meatus, a bifid scrotum containing two masses which were considered to be testes 
(Fig. 1). Further examination revealed a normal uterus with normal tubes and ovaries, 
and a vagina which joined the urethra to form what is now known to be the urogenital 
sinus, which in turn opened on. the perineum at the penoscrotal site. No testes were 
found. A similar case (Fig. 2), though less striking, was described in 1741 by James 
Parsons* in a fascinating book entitled “A Mechanical and Critical Enquiry into the 
Nature of Hermaphrodites.” In a painstaking review of the world’s literature on the 
subject of hermaphroditism, this author enumerated and analyzed a host of theories of 
causation, and cited reported case histories of intersexed individuals, several of which 
are classical for the adrenogenital syndrome.* On the basis of his studies he further 
concluded that all so-called hermaphrodites are actually females with enlarged clitorides 
and coined the word “‘macroclitoridea” to designate such an individual. 

The association of adrenal tumors with changes in secondary sexual characteristics was 





From the Department of Pediatrics, University of Texas Meaical School, Galveston. 

Presented before the Society for Pediatric Research, Atlantic City, May 3-4, 1949. 

(Received for publication Sept. 19, 1949.) 

* E.g., a description of a girl who, at the age of 13 yr., was noted to have a clitoris 4 inches long 
“with a glans and prepuce fastened to the fraenum, but the glans being unperforated. She had her 
menses regularly from her sixteenth year during the two following years, at which time, says our 
author, they ceased, and she began to have a beard, hair on her body, voice, breasts, thorax, ischia, 
and many other things like those of a man.” (Parsons,’ p. 18) 
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perceived at least as early as 1803* and was repeatedly confirmed by the end of the 19th 
century. Marchand® is generally credited with the first observation, in 1891, of the 
association of simple adrenal cortical hyperplasia with pseudohermaphroditism. This 
finding was likewise repeatedly confirmed during the early 20th century.*-® Later, autopsy 
findings of adrenocortical hyperplasia were reported in several infants who exhibited 
signs and symptoms of cortical insufficiency but no changes in secondary sexual char- 
acteristics.1°-!* The first definitive studies of congenital adrenogenital syndrome with 
associated hypoadrenia, however, were presented in 1939 before the Society for Pediatric 
Research by Wilkins, Fleischmann and Howard" and Butler, Ross and Talbot.* 


MATERIALS AND METHODS 


Two infants, Case 1 (H. P.) and Case 2 (E. V.), were under constant observation on the ward 
for periods of 15 and 11 mo., respectively. Details of the diagnostic work-up are included in the case 
presentations. Diets given were those commonly employed for infants of this age. Determinations of 
serum Na, K, and Cl were made at frequent intervals according to the needs of the patients or the 
plan of study, and were carried out by the methods regularly used in this department.” Total 
urinary 17-ketosteroid excretion was determined according to the method -described by Drekter et al.” 
First attention was, of course, given to emergency therapeutic measures against shock and severe 
dehydration. Subsequently, NaCl was used exclusively during 5 different periods of observation, 
desoxycorticosterone acetate (DOCA) exclusively during 1, and a combination of both during 5. 
Each patient was also studied during 1 period without either preparation. The administration of 
DOCA was followed at frequent intervals with ECG, 2-meter chest films for cardiac size, urinalyses 
for albuminuria or hematuria and blood pressure recordings. Psychometric evaluations were per- 
formed during convalescence. 


CASE PRESENTATIONS 


Case 1, H. P., a 4 mo. old infant, was admitted to the Children’s Hospital, University of Texas, 
with a referring diagnosis of “pyloric stenosis.” Patient had been a severe feeding problem since 
birth because of frequent episodes of anorexia, vomiting (frequently projectile) and diarrhea, and 
had lost weight from 4.24 kg. at birth to 3.30 kg. on admission. There had been numerous changes 
in the feeding regimen, all without benefit. Atropine and phenobarbital had been tried without avail. 
At 3 mo. of age, she has been hospitalized elsewhere with some improvement following administra- 
tion of blood and parenteral fluids but with prompt recurrence of all symptoms shortly after dis- 
charge. Physical examination on admission revealed an apathetic, severely dehydrated, weak and 
emaciated infant in a shocklike state. Genitalia were described as showing penile hypospadias and 
bilateral cryptorchidism (Figs. 3a and b). There was no evidence of focal infection. 

Urethrocystoscopy (Dr. Charles Hooks) was reported as follows: “Urethral meatus was located 
near the end of the penis. Urethra was dilated easily to size F-16. Interior of the bladder was normal 





Fic. 3. Case 1. A. External genitalia. B. Meatus at base of clitoris. Pointer indicates urethral groove. 
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Fic. 4. Case 1. A. P-A view of colpohysterosalpingogram. Arrow indicates free dye in peritoneal 
cavity. B. Lateral view. 


in appearance, and ureteral orifices were normally located. Bladder neck was very slightly elevated 
and faded off into the prostatic urethra. Veru was quite flat and the utricle was an elongated slit. The 
beak of the cystoscope was introduced through the slit, and the interior of a rather long, blind pouch 
was inspected. Cervix could not be definitely identified, but a suspicious area at the top of the pouch 
was seen. Recto-abdominal palpation revealed a probably very small uterus.” Pouch was lined with 
rugae characteristic of a vagina. Instillation of radiopaque dye into the blind pouch resulted in a 
hysterosalpingogram, and dye spilled out into the peritoneal cavity (Figs. 4a and b). Subsequent 
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CHarT 1. Case 1. Values of serum Na, Cl, K and wt. record as influenced by DOCA and NaCl during 
hospital stay. Asterisks indicate periods of crisis. ‘ 
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CHART 2. Case 1. First crisis after admission, apparently induced by cessation of administration of 
NaCl and in spite of administration of DOCA. 


exploratory laparotomy revealed normal uterus, tubes and ovaries. No testicular tissue could be found. 
Microscopic examination of sections taken from each ovary revealed primordial follicles. 

The urinary 17-ketosteroid excretion was found to be 8.04 mg./24 hr. Bone age as determined 
by roentgenograms was normal. Dextrose tolerance tests were within normal limits. 

The clinical course is summarized in chart 1, which depicts the patient's entire hospital stay and 
in which are shown clinical and electrolyte changes following variations in dosage and combination 
of salt and DOCA. 

Patient had received vigorous treatment in another hospital and emergency treatment upon admis- 
sion to the Children’s Hospital to the extent of over 400 cc. fluid/kg./24 hr., nearly one fourth of 
which was salt-containing. In spite of this and in the absence of vomiting or diarrhea, the patient 
continued to lose weight, remained severely dehydrated and serum electrolyte values reported 12 
days after admission were Na 134 mEq./I., Cl 100 mEq./l. and K 6.3 mEq./I. (chart 2). NaCl 5 
gm. was added to the daily diet and the patient improved markedly and gained weight. Electrolyte 
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values began to return to normal. At this point, the salt was discontinued and DOCA, 2 mg. daily, 
was begun the following morning. Within 4 days and in spite of the DOCA, the patient developed 
anorexia, vomiting and a low-grade fever, became dehydrated and lost 300: gm. in weight. Serum Na 
and Cl fell to 119 and 85 mEq./l., respectively, and K rose to 7.1 mEq./I. Following the re-addition 
of 5 gm. of salt to the diet, recovery was rapid and the electrolyte pattern gradually became normal. 

After several weeks of satisfactory maintenance on DOCA 2.5 mg. and NaCl 5 gm. daily, both 
were summarily discontinued 2 mo. after admission (chart 3). Almost immediately, a severe crisis 
developed, with the appearance of extreme lethargy, anorexia, dehydration, fever to 38.8°C. and a 
weight loss of 500 gm. At the height of this crisis, the electrolyte pattern was Na 127 mEq./l., 
Cl 90 mEq./l. and K 8.3 mEq./l. Restoration of both DOCA and salt produced a prompt return 
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CHART 3. Case 1. Serum Na, Cl, K values and wt. change in 2 crises; 1st following cessation 
of both NaCl and DOCA, 2nd resulting from premature withdrawal of DOCA following previous 
crisis. 


of electrolytes to normal. After 10 days of stabilization on combined dosage, DOCA was discontinued 
without immediate effect, but with the gradual development of anorexia, lethargy, dehydration and a 
weight loss of 400 gm. Electrolyte pattern had changed to Na 132 mEgq./l., Cl 99 mEq./l. and 
K 5.8 mEq./l. Resumption of the use or DOCA, 2.5 mg., resulted in prompt recovery. 

Following a prolonged period of stabilization on combined therapy, DOCA was again dis- 
continued, this time without clinical or chemical effect (chart 4). One month later, the salt dosage 
was decreased to 1.5 gm. daily with the rapid appearance again of anorexia, listlessness, dehydration, 
fever and weight loss of 450 gm. Serum electrolyte values changed to Na 130 mEq./I., Cl 95 mEq./I. 
and K 5.6 mEq./l. The restoration of NaCl dosage to 5 gm. resulted in definite improvement. This, 
however, proved to be inadequate because of the persistence of symptoms, and it was necessary to 
add DOCA, 2.5 mg. daily, in order to bring about full clinical and chemical recovery. Ten months 
after admission, DOCA was discontinued without untoward effect, and the patient has progressed 
satisfactorily on NaCl 4-5 gm. daily. 

Case 2, E. V., a 3 mo. old infant, was admitted to the Children’s Hospital, University of Texas, 
with the referring diagnosis of “hypospadias with urinary retention’’ and ‘feeding problem.” This 
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patient had been a difficult feeding problem since birth because of anorexia and frequent episodes 
of diarrhea, vomiting and weakness. Weight loss had been from 3.86 kg. at birth to 2.90 kg. at the 
time of admission. Ten days prior to admission, she had developed the most severe of the episodes 
of vomiting, diarrhea and collapse, and was sent to the hospital in a critical state. Past history re- 
vealed that the mother was found to have syphilis during pregnancy and treatment with penicillin 
was begun at 6 mo. Physical examination revealed a moribund, severely dehydrated and emaciated 
white infant in a state of shock. Genitalia were described as showing penoscrotal hypospadias with 
bilateral cryptorchidism (Figs. 5a and b). There was evidence of focal infection. 
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CuartT 4, Case 1. Serum Na, Cl, K and wt. change during crisis induced by 
marked reduction of NaCl doses. 


Urethrocystoscopy revealed a normal bladder with a female type of trigone. Veru montanum was 
flat and the utricle an elongated slit. The beak of the cystoscopy could not be passed through the 
utricular opening, so a small catheter was inserted and radiopaque dye injected. The result was a 
clearcut hysterosalpingogram with evidence of dye spilled out into the peritoneal cavity (Figs. 6a 
and b). Exploratory laparotomy was performed, and a normal uterus with normal tubes and ovaries 
was found. Microscopic sections of the ovaries disclosed primordial follicles. 

Urinary 17-ketosteroid excretion was 13.76 mg./24 hr. Bone age films were within normal limits. 
There was no abnormality of dextrose tolerance. Serologic tests for syphilis were negative. 

Experience with Case 1, 2 mo. previously, expedited the diagnosis of female pseudohermaphroditism 
with hypoadrenia. Routine electrolyte studies taken on admission revealed Na 130 mEq./I., Cl 91 
mEq./l., K 6.4 mEgq./l. Combined therapy with DOCA 2.5 mg. and NaCl 5 gm. daily was 
immediately instituted and resulted in prompt clinical and chemical recovery. DOCA was reduced to 
1.25 mg. daily 18 days later and was discontinued completely a few wecks later, after which the 
patient did very well on salt 5 gm. alone. Six months after admission, salt was reduced to 1.5 gm. 
daily (chart 5). This was followed by a transitory weight loss but no clinical effects. Three weeks 
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Fic. 5. Case 2. A. External genitalia. B. Pointer indicates site of urogenital sinus. 





Fic. 6. Case 2. Colpohysterosalpingogram. A. P-A view. B. Lateral view. 
Arrow points to dye in peritonea! cavity. 
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CHART 5. Case 2. Serum Na, Cl, K values and wt. curves during crisis following complete 
withdrawal of NaCl after period of partial stabilization on reduced intake of NaCl. 


later, salt was discontinued altogether and the patient quickly developed anorexia, lethargy, dehydra- 
tion, vomiting and a weight loss of 450 gm. The electrolyte pattern changed to Na 132 mEq./I., 
Cl 98 mEq./l. and K 5.9 mEq./1. Following the restoration of salt dosage to 5 gm. daily, the clinical 
and electrolyte picture rapidly returned to normal. The patient has been managed satisfactorily on salt 
4-5 gm. daily, as manifested by optimum growth curves and subsequent normal electrolyte patterns. 


COMMENT 


The remarkable similarity between these two patients is illustrated by the summary of 
the salient features of each case, shown in table 1. The early history was characterized 
by marked anorexia and weakness. Vomiting developed at about 3 or 4 weeks of age and 
was frequently projectile in nature. Diarrhea often accompanied the vomiting but was 
less conspicuous. There was not only a failure to gain but an actual and progressive weight 
loss. The anorexia, vomiting and diarrhea occurred in episodes, while weakness was a 
constant and pronounced feature. The general clinical picture was that of emaciation, 
dehydration and shock. The differentiation from pyloric stenosis and infantile diarrhea 
was not difficult and was facilitated by serum electrolyte studies. The more or less com- 
mensurate depression of serum Na and Cl and the elevation of the serum K were 
pathognomonic of adrenocortical insufficiency. Although the dehydration was severe, 
there was only moderate acidosis as evidenced by a decreased carbon dioxide combining 
power of the serum. The nonprotein-nitrogen values were slightly elevated. The dramatic 
therapeutic response to the administration of saline constituted an important clinical 

















TABLE 1 


COMPARISON OF PERTINENT CLINICAL FEATURES AND LABORATORY FINDINGS 


FOR CASE 1 AND CASE 2 
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Case 1 











4 mo. 





3 mo. 





Referring diagnosis | ‘‘Pyloric stenosis” 





“‘Feeding problem and hypospadias” 





| > =e . 
| Anorexia, vomiting, diarrhea, weak- 


| ness 
| 


Presenting complaint 








Anorexia, vomiting, diarrhea, weak- 
ness 





Wt. loss since birth | 960 gm. 


990 gm. 








Examination on admis- | Severe dehydration, shock, no focal 

| infection. ‘Penile hypospadias, in- 

| tact, cryptorchid scrotum” with me- 
dian raphe and dartos effect 


sion 


| bifid, 






Severe dehydration, shock, no focal 
infection. ‘‘Penoscrotal hypospadias, 
cryptorchid scrotum” with 
dartos effect 





Urinary 17-KS/24h | 





| 13.76 mg. 














Bone age 






Normal 





Urethrocystoscopy | Female type of bladder trigone, veru 
montanum flat, utricle an elongated 


slit; cystoscope introduced through 


utricle into vagina with cervix per- | 
ceptible at apex; injection of dye into 







Female type bladder trigone; veru 

montanum flatter than normal and 
| utricle elongated and in transverse 
position; catheter introduced through 
utricle, and injection of dye produced 





vagina produced hysterosalpingo- | hysterosalpingogram 
gram | 
Intravenous pylogram | Negative | Negative 








Exploratory laparotomy 
Palpation of adrenals unsatisfactory 


Normal uterus, tubes and ovaries. | 






Normal uterus, tubes and ovaries. 
Palpation of adrenals unsatisfactory 





Gonadal biopsy | Ovarian tissue containing primordial 






Ovarian tissue containing primordial 








| follicles follicles 
Injection 9 mg. ACTH* | Not done No decrease in eosinophiles or lym- 





phocytes 





Management | DOCAplus NaC! during crisis; other- 


| . 
| wise, salt alone 






DOCA plus NaCl during crisis other- 
wise, salt alone 





Mental status | No retardation 





No retardation 





Period maintained on | 13 mo. 
salt alone | 






| 13 mo. 





* Supplied by Dr. John R. Mote, Armour Laboratories: Lot H-2303, containing 18 mg./vial. 
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feature. The increased production of androgenic substance by the adrenal glands was 
evidenced by the elevated urinary excretion of 17-ketosteroids. Bone age as studied by 
roentgenograms, however, was normal. This was to be expected since several (3 to 4) 
years of continued excessive androgen production are usually prerequisite for the pre- 
cocious appearance of ossification centers. Likewise, pubic hair does not appear until late, 
although Case 2 developed a few strands of hair by the 15th month. Evidences of rapid 
growth and voice changes are also later phenomena. 

The extremely important role of the urologist in the study of such patients is demon- 
strated by the clearcut findings obtained by urethrocystoscopy and the retrograde injection 
of radiopaque material. Subsequent laparotomy established the presence of a uterus, tubes 
and ovaries and the absence of testes. Gonadal biopsy revealed typical primordial follicles. 
It is important to note that exploratory laparotomy is an indispensable part of the work-up 
of such a patient, since only by this means can the sex of the individual be definitely 
established. Also, it is essential to search for aberrant adrenal cortical rests (Marchand’s 
bodies), which can occur anywhere from the level of the adrenal to the broad ligament. 

The primary importance of sodium chloride’*-*1 in the management of hypocortico- 
adrenalism is well demonstrated by the clinical course of these patients. The addition of 
DOCA was required during times of stress or during crisis, but once stabilization had 
occurred, it was possible to control the patients for prolonged periods on salt alone. To 
date, Case 1 has thrived on salt 4-5 gm. alone for the past 15 months, and Case 2 for the 
past 19 months, 

The use of DOCA exclusively was unsatisfactory. When compared to the amount re- 
quired by adults with Addison’s disease, relatively large doses of DOCA seem to be 
necessary for the management of the hypoadrenia associated with the congenital adreno- 
genital syndrome.”!-** Attempts to explain this high requirement must take into account 
the following considerations: (a) the adrenal cortex may produce steroids which promote 
sodium excretion rather than retention and thereby antagonize the action of DOCA;?>-** 
(b) in the presence of an excess of other corticoids, either from an exogenous or en- 
dogenous source, DOCA may lose its salt-retaining action or actually be converted into a 
““salt-losing substance” ;*1-** (c) the excessive amounts of androgenic substance elaborated 
by the adrenal cortex may modify renal tubular function to render the response of the 
tubules relatively ineffective to the action of DOCA.?7:*5 

In view of the known toxicity of DOCA (especially in patients with Addison's disease) 
when administered concurrently with sodium chloride over a prolonged period of time,**-*° 
it is rather remarkable that neither of the two patients herein reported at any time gave 
evidence of overdosage or toxic reaction. Although the amounts of DOCA and salt re- 
quired were frequently more than moderate, blood pressure recordings, urinalyses, electro- 
cardiograms and roentgenograms for heart size provided no evidences of toxicity. It is 
possible that increased production of androgens in these cases provided a protective 
action against the toxic effects of DOCA and salt administration,*! although other less 
applicable evidence does not support this contention.*° 

As a diagnostic aid in delineating the adrenal glands in such cases, various authors**~** 
favor perirenal air insufflation, This technic was not employed on the patients described 
because female pseudohermaphroditism is regularly associated with bilateral adrenocortical 
hyperplasia and has never been conclusively demonstrated to be due to cortical neo- 
plasm.?*. 24-55-97 Jt must be pointed out, on the other hand, that there have been several 
reports®* 55 58-61 of adrenal cortical tumors in female infants in whom the onset of mascu- 
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linization apparently occurred either late in prenatal life (after the sixth month*) or 
shortly after birth. In these instances, the clinical picture frequently resembles that of 
pseudohermaphroditism but is quite distinct from it in that the urethra and vagina have 
separate Openings on the perineum. In this type of abnormality, perirenal pneumography 
might prove useful. 

Although surgical intervention (excision of one entire adrenal or portions of each 
adrenal) has been shown to be quite safe and to be followed by considerable, though 
ephemeral, improvement,** *-°* it was considered to be distinctly contraindicated in these 
infants. Where hypoadrenia is an associated finding, the removal of adrenal cortical tissue 
is extremely hazardous, since it would probably result in a postoperative crisis or seriously 
aggravate adrenal insufficiency. 

The importance of proper attention to the details of psychologic development and 
guidance of such patients cannot be overemphasized. With the establishment of the true 
sex, the names of both infants were changed and the parents instructed to rear them as 
females. Plastic procedures for amputation of the clitoris and the establishment of a 
perineal vaginal opening, as advocated originally by Young, will be carried out as early 
as is feasible during childhood. 


SUMMARY 


Two infants presenting the syndrome of true female pseudohermaphroditism and 
associated hypoadrenia have been described. The essentially identical clinical features en- 
countered in these infants may be summarized as follows: 

1. Characteristic history with (a) anorexia, noted shortly after birth; (b) weakness; 
(c) vomiting, repeated and frequently projectile, beginning at about 3 weeks of age; 
(d) frequent attacks of diarrhea; (e) progressive loss of weight; (f) emaciation, severe 
dehydration and shock at about the age of 3 to 4 months. 

2. Abnormalities of the external genitalia: (a) a greatly enlarged clitoris simulating 
a penis as to size, shape, ventral bowing and preputial covering; (b) a “urinary meatus” 
situated along the under surface of the clitoris or the perineum; (c) a “‘scrotal sac,” bifid 
or united in the midline with a median raphe, with typical corrugations and exhibiting 
the dartos effect. 

3. Occurrence of crises associated with decrease in the sodium and chloride and eleva- 
tion of the potassium of the serum. 

4, Elevated urinary excretion of 17-ketosteroids. 

5. Special urologic studies: (a) urethrocystoscopy which revealed the presence of a 
urogenital sinus, bladder trigone of the female type, “prostatic urethra’ which contains 
a flattened veru montanum and an elongated utricle; (b) retrograde injection of radio- 
paque dye through the utricular slit resulted in definite colpohysterosalpingograms with 
free dye spilled out into the peritoneal cavity. 

6. Exploratory laparotomy disclosed the presence of normal female internal genitalia 
and the absence of male gonadal tissue. 

7. Biopsy of the ovaries disclosed primordial follicles. 

8. Satisfactory response to the management of the silsitatitthesd insufficiency by the 
administration of sodium chloride alone or in combination with desoxycorticosterone 
acetate. 

The advisability of surgical resection of the adrenals in order to diminish the produc- 


* The urogenital sinus persists in the female fetus until the sixth month. 
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tion of androgens is discussed. In the event there are no signs of adrenocortical insufh- 
ciency, it is suggested that excision of adrenocortical tissue be performed even though the 
improvement effected may be small and of a temporary nature. On the other hand, where 
hypoadrenia is a part of the clinical picture such surgery would be distinctly hazardous 
and would therefore seem contraindicated. The importance of safeguarding the healthy 
psychologic development of these patients is emphasized. 
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SPANISH ABSTRACT 


Seudohermafroditisms Femenino con Hipoadrenia 


Se describen a dos infantes presentando el sindrome de verdadero seudohermafroditismo femenino 
y asociado con hipoadrenia. Las caracteristicas clinicas esencialmente idénticas que se encontraron 
en estos infantes pueden ser resumidas como sigue: 

Historia caracteristica con (a) anorexia, notada poco después del nacimiento; (b) debilidad; (c) 
vémitos, repetidos y frecuentemente proyectiles, principiando a la tercera semana de edad; (d) 
ataques frecuentes de diarrea; (e) pérdida progresiva de peso; (f) emaciacién, severa deshidrataci6én 
y choque a la edad de los 3 a 4 meses. 

2. Anormalidades de los érganos genitales exteriores: (a) un clitoris bastante agrandado simu- 
lando un peno en tamafio, forma, inclinacién ventral y cubierta prepucial; (b) un ‘‘meato urinario” 
situado a lo largo de la superficie baja del clitoris o del perineo; (c) un “'saco escrotal,” unido en la 
linea de enmedio con un rafo mediano, con corrugaciones tipicas y exhibiendo el efecto de dartos. 

3. Ocurrencia de crisis asociada con la disminucién en el sodio y cloruro y elevacién del potasio 
del suero. 

4. Elevada excrecién urinaria de 17-quetoesteroides. 
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5. Estudios urolégicos especiales: (a) uretrocistoscopia que revelé la presencia de un seno uro- 
genital, vejiga trigona del tipo femenino, “‘uretra prostatica’” la cual contiene un veru montanum 
achatado y un Utero alargado; (b) una inyeccién retrégrada de tinte radiopaco a través de la 
hendedura uterina result6 en colpohisterosalpingogramas con tinte libre tirado hacia afuera en la 
cavidad peritoneal. 

6. La laparotomia exploratoria revel6 la presencia de Organos genitales internos femeninos 
normales y la ausencia del tejido gonadial masculino. 

7. La biopsia de los ovarios revelé foliculos primordiales. 

8. Respuesta satisfactoria al manejo de la insuficiencia adrenocortical mediante la administracién 
de cloruro de sodio solo o en combinacién con acetato desoxicorticosterone. 

9. Se trata en detalle la conveniencia de la reseccién quirdrgica de los adrenales para disminuir la 
produccién de andrégenos. En el caso de que no hayan sefias de insuficiencia adrenocortical, se sugiere 
que se haga la excisién del tejido adrenocortical aunque el mejoramiento sea pequefio y de una 
naturaleza temporal. Por otra parte, cuando la hipoadrenia sea parte del cuadro clinico tal cirugia 
seria distintamente peligrosa y por consiguiente no se recomendaria. Se le da énfasis a la importancia 
de proteger el desarrollo psicolégico sano de estos pacientes. 


University of Texas School of Medicine 











NATURAL HISTORY AND PATHOGENESIS OF MILIARY AND 
MENINGEAL TUBERCULOSIS IN CHILDREN 


Analysis of 163 Cases 


By THOMAS L. Perry, M.D. 
Los Angeles 


HE recent introduction of streptomycin and of other antituberculous agents has given 
Sw first real opportunity to combat two of the most dreaded diseases of childhood, 
miliary tuberculosis and tuberculous meningitis. Whereas formerly these diseases carried 
a hopeless prognosis, one can now with prompt and vigorous treatment effect arrest in a 
goodly proportion of cases of miliary tuberculosis and some of meningitis. It has there- 
fore become important to understand the natural history and pathogenesis of these 
diseases, in order that specific therapy may be intelligently planned and results fairly 
evaluated. 

Recent reviews by Lincoln! and Schwarz? of large groups of children with tuberculous 
meningitis have done much to clarify respectively the clinical picture and pathologic 
origin of this disease. The present report summarizes the records of a large group of 
untreated patients having miliary or meningeal tuberculosis who were admitted to the 
Los Angeles Children’s Hospital. A review of this data was considered important before 
the initiation of a program of specific therapy. Since streptomycin has become available, 
23 patients have been treated with it alone, or combined with promizole; the results of 
this treatment will be reported later when the patients have been followed for a longer 
period. 

ANALYSIS OF CASES 


The records of 163 consecutive cases of miliary and meningeal tuberculosis admitted 
to the’ hospital between 1933 and 1948 were analyzed. Most of the patients were ob- 
served on the wards until termination of the disease; of the small number discharged 
home or transferred to other hospitals, all but two have been traced. The criteria used in 
making the diagnosis of miliary tuberculosis have been the characteristic roentgen picture 
of the lungs and the findings of miliary lesions on autopsy. The diagnosis was confirmed 
in 127 out of a total of 142 patients with tuberculous meningitis by the finding of acid 
fast bacilli in smears of the cerebrospinal fluid, by the recovery of tubercle bacilli from 
the cerebrospinal fluid on culture or guinea pig inoculation, or by the demonstration of 
the characteristic pathologic changes at autopsy. In the remaining 15 cases, a strong 
presumptive diagnosis of tuberculous meningitis was based on the combination of character- 
istic cytologic and chemical changes in the cerebrospinal fluid, a positive tuberculin test 
and roentgenographic evidence of active pulmonary tuberculosis. 

Of the entire group of 163 patients, 21 had miliary tuberculosis, 58 had tuberculous 
meningitis and 84 had combined miliary and meningeal tuberculosis. One hundred forty- 
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seven infants and children were given symptomatic treatment only. One hundred forty- 
five of them died and the remaining two, about whose subsequent course no information 
is available, were discharged moribund and presumably died. These results confirm the 
undisputed fatality of miliary tuberculosis and tuberculous meningitis in the absence of 
specific antituberculous chemotherapy. 

Seasonal Variation: Chart 1 presents the distribution of cases by calendar months. The 
usual relative frequency of cases in the winter and spring months was not observed in 
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CuHarT 1. Distribution of cases by calendar months. 


Sex and Race Distribution: Of the 163 patients, 89 were males and 74 females; 83 
were of Caucasian origin, 64 Mexican-Americans, 14 Negro, 1 Chinese and 1 Filipino. 
The racial distribution of the cases was roughly proportional to that of the population 
of the Los Angeles area, except for the high proportion of Mexican-American patients ; 
this probably reflects the poverty, inadequate housing and poor medical care of the 
Mexican-American group. 

Age Distribution: Of the patients, 48% were less than 2 years of age at the onset of 
miliary tuberculosis or tuberculous meningitis; 19% were 2 to 4 years; and 33% were 
4 to 15 years. The fact that almost half the cases occurred before the end of the second 
year of life suggests that acute disseminated hematogenous tuberculosis and tuberculous 
meningitis, when they develop, commonly do so within a few months of the beginning 
of the primary infection. This was pointed out many years ago by Wallgren,* who stated 
that with few exceptions tuberculous meningitis develops as a complication to recent 
primary tuberculosis. He cites 20 patients observed by him in whom meningitis developed 
within six months of the first manifestation of primary tuberculosis. 

Tuberculin Sensitivity: The results of Mantoux tests were recorded before death in 
126 of the 163 patients; only 2% were negative when testing was continued to a final 
amount of 1.0 mg. O.T. Anergy to tuberculin was thus uncommon even in children mori- 
bund from widespread hematogenous or meningeal tuberculosis. 
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CLINICAL PICTURE 


Almost all the 163 infants and children admitted to the Los Angeles Children’s Hos- 
pital with miliary or meningeal tuberculosis developed the disease at home; only one 
child developed tuberculous meningitis while under treatment in the hospital for bone 
and joint tuberculosis. In the great majority of cases, the existence of tuberculosis in the 
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CuarT 2. Relative frequency of symptoms of tuberculous meningitis 
noted by patients and their parents. 


child was unsuspected by parents and family physician prior to the diagnosis of miliary 
tuberculosis or tuberculous meningitis. 

Chart 2 presents the chief signs and symptoms noted by parents in the 142 infants 
and children with tuberculous meningitis. Vomiting, which was often projectile, fever 
and lethargy or drowsiness were common symptoms. Irritability, irrationality or person- 
ality change was noted in 18% of the patients and the same proportion demonstrated 
convulsions prior to hospital admission; 8% had developed frank coma prior to hospital 
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admission; 9 to 10% of the patients complained of abdominal pain, or had developed 
an obvious cranial nerve palsy such as ptosis, strabismus or facial weakness. 

Headache was a common complaint only in the older children, occurring in 67% of 
48 tuberculous meningitis patients aged 4 years or over. Of 94 children under 4 years, 
only 9% complained of headache. This probably merely reflects the younger child’s in- 
ability to communicate such a subjective manifestation of illness to his parents. 

The symptoms of the children with miliary tuberculosis alone, or in whom the hema- 
togenous dissemination antedated the appearance of meningitis by some time, were con- 
fusingly vague. Anorexia, fever, weight loss and cough were the common symptoms of 
miliary tuberculosis and did not serve to distinguish this disease from active primary 
pulmonary tuberculosis. 
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CHART 3. Duration of life from onset of symptoms in 123 untreated 
cases of tuberculous meningitis. 


Analysis of histories of patients with tuberculous meningitis demonstrated a serious 
tardiness in diagnosis. Only 43% of these patients were admitted to the hospital within 
10 days of the onset of meningitic symptoms. Forty-five per cent were admitted between 
10 and 20 days after the onset of symptoms and 12% were admitted 20 to 42 days from 
the onset of symptoms. In a number of cases there was further delay in establishing the 
correct diagnosis even after admission to the hospital. This series of cases demonstrates 
a significant hesitancy in appreciating the gravity of the meningitic symptoms on the 
part of the parents and a failure to suspect tuberculosis on the part of the family physician. 
It seems probable that the diagnosis of tuberculous meningitis could have been made much 
earlier in this group had parents and family physician been aware of the pre-existence of 
primary tuberculosis. 

The. duration of life of 29 untreated cases of miliary tuberculosis from the onset of 
symptoms to death averaged 50 days, with a range of 7 to 200 days. In 123 untreated 
cases of tuberculous meningitis, the average duration of life from the first meningitic 
symptoms to death was 20 days, with an extreme range of 3 to 62 days, Chart 3 shows 
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the distribution of cases of tuberculous meningitis by duration of life after onset of first 
symptom. 

In the majority of these patients, admission to the hospital was sought, and the correct 
diagnosis of tuberculous meningitis established, only after the disease had run more than 
half its full course. Bunn,‘ in a study of 78 streptomycin-treated adults with tuberculous 
meningitis, found no greater proportion of arrests in those patients in whom therapy was 
started early in the course of the disease, than in those whose illness had reached the ter- 
minal stage before streptomycin was given. However, Levinson® has pointed out the more 


TABLE 1 


SPINAL FLurp FInpbINGs OF 138 CAsEs OF TUBERCULOUS MENINGITIS 


Tuberculous 


. T. * 
Component Normal range meningitis* 138 cases 


Under 100 33% 
Cells/cmm. 0-8 30-1000 100-500 63% 
500-1000 4% 


Lymphocytes predominant Yes 


87% 


| Under 20 31%] 
Sugar mg./100 cc. 38-75 Under 50 20-40 54% | 
| Over 40 15% 

| Under 50 10% | ; 
Protein mg./100 cc. 10-47 Over 50 50-400 81%| 
Over 400 9%) 
680-748 Decreased Under 650 68% 
Over 650 32%} 


Chlorides mg./100 cc. 


Smear positive in..................59% of 122 cases 


Antemorteém bacteriologic confirmation: Culture positive mi... 65... duo... es 73% of 30 cases 


Guinea pig inoculation positive in... .94% of 18 cases 


* Levinson.5 
+ Values not determined on all 138 cases. 


rapid course of the disease in children and Lincoln’ stressed the need for early diagnosis 
if specific therapy is to be successful. Until better drugs for treating tuberculosis become 
available, it would certainly appear wise to emphasize the need in children with tuber- 
culous meningitis for much more prompt diagnosis and treatment. 


SPINAL FLuID FINDINGS 

A summary of the spinal fluid findings of 138 of the cases of tuberculous meningitis is 
presented in table 1. Most of the spinal fluid examinations were made in the late stages 
of the disease and the abnormalities found were probably maximal for these patients. The 
cytologic and chemical changes correspond well with those described as characteristic of 
tuberculous meningitis by Levinson.* However, the determination of the chloride level 
seemed to be of relatively little diagnostic or prognostic significance, since 32% of the 
cases had essentially normal spinal fluid chlorides. A small proportion of cases showed 
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a predominance of polymorphonuclear cells in the spinal fluid, which was noted especially 
early in the course of the disease. In general, the spinal fluid sugar level tended to fall 
as the disease advanced; yet a few cases maintained normal sugar levels throughout the 
disease. This series of cases demonstrated the ease with which bacteriologic confirmation 
of the diagnosis may be made by spinal fluid examination, even by simple examination 
of a stained smear of the pellicle. 


POSSIBLE PRECIPITATING FACTORS 


A careful search was made in the history of each patient for extraneous factors which 
may have activated a previous caseous tuberculous focus, intracranial or elsewhere in the 
body, with subsequent miliary or meningeal spread, The following possible precipitating 
factors were found in 24 out of 163 patients (15%): 

Five children had rubeola within three months of the onset of miliary or meningeal 
tuberculosis, and one of these also had varicella and scarlet fever within the same period. 
Four children gave histories of pertussis within three months of the onset of miliary or 
meningeal tuberculosis, and an additional three children had pertussis within six months 
of the onset of their fatal tuberculosis. One had varicella and fractured a femur shortly 
before developing tuberculous meningitis, and another had a severe bronchopneumonia 
two months before the onset of meningitis. 

Exposure to roentgen irradiation may possibly have played a part as a precipitating 
factor in two cases. One child developed miliary tuberculosis immediately after six weeks 
of intensive roentgen treatment of the chest for Hodgkin’s disease. A second developed 
miliary tuberculosis and meningitis within three months after three roentgen treatments 
of the chest for “wheezing.” 

A minor head injury preceded the onset of tuberculous meningitis by a few days in two 
other children. 

In six patients there appeared to be a possible relationship between a surgical operation 
with general anesthesia and the activatioh of a tuberculous focus. These six patients de- 
veloped miliary or meningeal tuberculosis within six weeks of surgery: three had cor- 
rective orthopedic operations for bone and joint tuberculosis, two had tonsillectomy and 
adenoidectomy and one had an appendectomy. 


PATHOLOGIC FINDINGS 


Eighty infants and children dying of tuberculous meningitis were autopsied. One or 
more intracerebral tuberculomata were found in 26 and an additional patient was found 
to have caseous tuberculosis of the 11th thoracic vertebra, with erosion into the spinal 
canal. In several cases tuberculomata were found which opened into the ventricular or 
subarachnoid spaces. In 10 autopsies the brain was not sectioned after fixation and no 
effort was made to discover possible tuberculomata, Thus caseous foci within the central 
nervous system were found in 27 cases out of 70 in which a search for them was made, 
or in 38.5%. The data support the hypothesis first proposed by Rich and McCordock,’ 
and later corroborated by MacGregor and Green,® Auerbach,® and Schwarz,? that tuber- 
culous meningitis is not usually due to a direct hematogenous seeding of the meninges, 
but is rather the result of a contamination of the ventricular or subarachnoid fluid from a 
pre-existent caseous tuberculous focus in the meninges or within the brain. Of 78 of the 
autopsied cases of meningitis in which a careful examination of the whole body was made 
in addition to the brain, miliary tuberculosis was found in only 51. Thus 27 patients had 
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tuberculous meningitis without evidence of a recent widespread hematogenous dissemina- 
tion. This finding lends further support to the Rich-McCordock explanation of the 
pathogenesis of tuberculous meningitis. 

Out of 80 brains examined 25, or 31%, showed some degree of hydrocephalus. Of these 
25 patients, only two had had tuberculous meningitis lasting longer than one month. 
Occasionally blockage by exudate or tuberculomata of the aqueduct of Sylvius, the fourth 
ventricle, or the foramina of Luschka or Magendie could be demonstrated, but in most 
there was no obvious mechanical cause for the ventricular dilatation. From these findings 
it would appear that internal hydrocephalus commonly develops early in the course of 
tuberculous meningitis. 

In a clinical analysis of the 163 cases of miliary and meningeal tuberculosis, it was 
difficult to ascertain the duration of tuberculosis prior to the hematogenous or meningeal 
spread. Of 38 patients with miliary tuberculosis alone, or in whom miliary tuberculosis 
clearly antedated tuberculous meningitis, the duration of tuberculosis was unknown in 
23; 14 patients had had the disease from six weeks to four years before their miliary 
spread, and one patient had a true congenital miliary tuberculosis, Of 142 patients with 
tuberculous meningitis, the prior duration of tuberculosis was unknown in 113 patients; 
it was known in 29 and ranged from six weeks to eight years. 

From the pathologic standpoint a clearer idea was gained of the duration of tuber- 
culosis before the appearance of tuberculous meningitis. In 78 of 80 autopsied cases of 
tuberculous meningitis a careful pathologic examination of the remainder of the body was 
made. In 42 a typical caseous primary complex in the lung was demonstrable, and in 
an additional 19 patients caseous mediastinal nodes were found, although the parenchymal 
focus was not located. Five patients showed a fibrocaseous primary complex with beginning 
calcification, and 7 had well calcified primary foci. Three patients showed no tuberculosis 
in the lungs but had fresh caseous lesions elsewhere (cervical and mesenteric nodes) : one 
patient had an adult-type pulmonary tuberculosis with multiple cavitation, and in one 
patient no tuberculosis could be found anywhere outside the central nervous system. 
Thus 64 out of 78 patients, or 82%, presented pathologic evidence of primary tuberculosis 
of recent origin at the termination of the meningitis. This suggests that tuberculous 
meningitis is most commonly a complication of the first few months of primary tuber- 
culosis in children, and that the likelihood of its occurrence markedly decreases once the 
primary focus has become encapsulated. 

Extrapulmonary foci of active tuberculosis (excluding tuberculomata) were found 
clinically or at autopsy in 16 of the 163 patients who developed miliary or meningeal 
tuberculosis. Eleven had tuberculosis of the bones and joints, five showed tuberculosis of 
the gastrointestinal tract (enteritis, mesenteric adenitis and peritonitis) and one had a 
tuberculous otitis media. Seventeen children with meningitis had a clearly antecedent 
miliary tuberculosis. 


DIsCUSSION 


Since the present treatment of miliary and meningeal tuberculosis with streptomycin 
and other chemotherapeutic agents still leaves much to be desired, it is worth considering 
the possible prevention of these diseases. It is known that a hematogenous spread or 
meningitis is more likely to develop during the course of primary tuberculosis in infants 
and young children than in older individuals and further that once encapsulation and 
calcification of the primary complex begin there is much less likelihood of meningitis. 
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For the prophylaxis of these two complications, the best possible general care is 
essential for infants and children having primary tuberculosis. A thorough search should 
be made in the families of such children for tuberculous contacts with the object of 
breaking continued exposure. Children with primary tuberculosis should receive an 
adequate diet with emphasis on protein, calcium and vitamin supplements, and they 
should have reasonable curtailment of physical activity. It is possible that some miliary 
and meningeal tuberculosis might be avoided if streptomycin treatment were given in 
carefully selected cases of primary tuberculosis which fail to heal promptly on adequate 
symptomatic care. 

It has often been stated that acute infectious diseases, especially pertussis and rubeola, 
may precipitate miliary or meningeal tuberculosis, although little proof has been offered. 
Toomey and his associates’? studied 1,747 unselected hospitalized patients with pertussis 
and found among them 30 children with active pulmonary tuberculosis, In two of these 
miliary tuberculosis developed during or shortly after pertussis, while in the remaining 
18 no activation of the tuberculosis occurred. The role of pertussis and rubeola as pre- 
disposing factors to tuberculous meningitis has been stressed by Herben and Asserson," 
and Lincoln! points out the possible importance of these and other factors in precipitating 
the disease. If one accepts Rich and McCordock’s explanation of the pathogenesis of 
meningitis, the avoidance of extraneous factors which cause a perifocal reaction around a 
previously established tuberculoma becomes important. Thus it would seem wise to give 
pertussis vaccine to children with primary tuberculosis at regular intervals until the 
tuberculosis is well healed. Immune globulin should probably be administered immediately 
after each exposure to rubeola. 

Other possible prophylactic measures in children with primary tuberculosis are the 
avoidance of unnecessary roentgen therapy and the postponement of elective surgery. 
When orthopedic operations are done on tuberculous bones and joints streptomycin should 
probably be given pre-operatively and post-operatively for a short period. 

Since it is clear that most cases of tuberculous meningitis in children develop early in 
the course of the primary infection, awareness of the disease on the part of the attending 
physician is essential if tuberculous meningitis is to be recognized at its onset and treatment 
started early. More widespread and repeated tuberculin testing of infants and children 
will bring more cases of primary tuberculosis under medical attention. The physician 
should be on the lookout for tuberculous meningitis even in asymptomatic cases of primary 
tuberculosis. The appearance of unexplained fever or sudden rise in temperature, vomiting, 
irritability or lethargy in such a child should warrant a lumbar puncture. In this manner 
it should be possible to start specific treatment early in children unfortunate enough to 
develop tuberculous meningitis, before hydrocephalus has developed, and when there 
is the best chance of arrest of the disease with an undamaged brain. 


SUMMARY 


In preparation for a program of treatment of miliary and meningeal tuberculosis with 
streptomycin and other antituberculous drugs, 163 consecutive cases admitted to the Los 
Angeles Children’s Hospital in the 15 years between 1933 and 1948 were analyzed. 

Twenty-one infants and children had miliary tuberculosis, 58 had tuberculous meningitis 
and 84 had both diseases. Of 145 patients who received only symptomatic treatment, all 
died. 


The usual frequency of these diseases in the spring was not observed in this series. 
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Anergy to tuberculin was uncommon; only 2% of the patients reacted negatively to 
1.0 mg. O.T. 

Forty-eight per cent of the cases occurred before the age of 2 years, and two thirds 
before the age of 4 years. There was pathologic evidence that tuberculous meningitis 
occurs commonly within a few months of the primary infection; 82% of the autopsied 
cases showed evidence of fresh primary tuberculosis. 

Vague symptoms such as vomiting, fever and lethargy were most common in early 
tuberculous meningitis and rarely stimulated a prompt diagnosis. Headache was a frequent 
‘complaint in children over 4 years, but was uncommon in those under 4 years. The 
average duration of life of patients with tuberculous meningitis from onset of symptoms 
to death was 20 days; the duration of symptoms until a correct diagnosis was made 
averaged over 11 days. 

Caseous tuberculous foci antedating the meningitis were demonstrated in the central 
nervous system in 27 out of 70 cases in which careful pathologic examination was made. 
Thirty-five per cent of the autopsied cases of tuberculous meningitis had no acute hematog- 
enous dissemination elsewhere in the body. 

Hydrocephalus was found in 25 out of 80 brains examined and tended to appear early 
in the course of the disease. 

Possible precipitating factors were found in the histories of 15% of the 163 patients. 

Suggestions are made as to possible means of preventing the development of miliary 
and meningeal tuberculosis in infants and children and the need for prompt diagnosis 
and treatment is stressed. 
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SPANISH ABSTRACT 


Historia Natural y Patogénesis de Tuberculosis Miliar y 
Meningea en Nifios; Analisis de 163 Casos 
En preparacién de un programa de tratamiento de Ja tuberculosis miliar y meningea con estrepto- 


micina y otras drogas antituberculosas, se admitieron 163 casos consecutivos en Los Angeles Chil- 
drens Hospital en los 15 afios entre 1933 y 1948 y fueron analizados. 
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Veintitin infantes y nifios tenian tuberculosis miliar, 58 tenian tuberculosis meningea y 84 
tenian ambas enfermedades. De 145 pacientes que recibieron solamente tratamiento sintomatico, todos 
murieron. 

La frecuencia usual de estas enfermedades en la primavera no fué observada en esta serie. 

La anergia a la tuberculina fué rara; solamente 2% de los pacientes reaccionaron negativamente 
a 1.0 mg. O.T. 

Cuarenta y ocho por ciento de los casos ocurrieron antes de la edad de los dos afios y dos 
terceras partes antes de los 4 afios. Hubo prueba patolégica que la meningitis tuberculosa ocurre 
comunmente dentro de unos pocos meses de la infeccién primaria; 82% de los casos a los cuales se 
les hizo la autopsia mostraron prueba de tuberculosis primaria fresca. 

Vagos sintomas como vémitos, fiebre, letargia fueron los mas comunes en la meningitis tuber- 
culosa temprana y rara vez estimularon un diagndéstico pronto. El dolor de cabeza era una queja 
frecuente en nifios de mas de 4 afios pero rara en aquellos de menos de 4 afios. El promedio de 
duracién de vida de los pacientes con meningitis tuberculosa desde el principio de los sintomas hasta 
la muerte fué de 20 dias; la duracién de los sintomas hasta que se alcanzaba un diagnéstico correcto 
era de mas de 11 dias. 

Focos de tuberculosis caseosos antedatando la meningitis fueron demostrados en el sistema 
nervioso central en 27 casos de 70 que fueron patologicamente examinados. Treinta y cinco por ciento 
de los casos de miningitis tuberculos a los cuales se les hizo la autopsia no tenian diseminacién 
hemotégena aguda en ninguna otra parte del cuerpo. 

Se encontré hidrocefalo en 25 de los 70 cerebros examinados y tendié a aparecer temprano en el 
curso de la enfermedad. 

Se encontraron posibles factores participantes en las historias de 15% de los 163 pacientes. 

Se hacen sugerencias como un medio de evitar el desarrollo de tuberculosis miliar y meningea en 
infantes y nifios y se acentta la necesidad de un pronto diagndéstico y tratamiento. 
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IDIOPATHIC HYPOPARATHYROIDISM WITH PAPILLEDEMA 
IN A BOY SIX YEARS OF AGE 


Report of a Case Associated with Moniliasis and the Celiac Syndrome 
and a Brief Review of the Literature 


By C. CoLtins-WiLLiaMs, M.D. 
Toronto 


ECAUSE of the rarity of idiopathic hypoparathyroidism in children, a report is 
presented of a case associated with Candida albicans infection, papilledema and the 
celiac syndrome. 
CaAsE REPORT 


L. W. was first admitted to the Children’s Medical Center in October 1943 at the age of 18 mo. 
because of moniliasis of the mouth and face of 2 mo.’ duration. He had been born at term weighing 
4.2 kg., had been given a good diet with vitamin supplements and had developed normally with no 
serious illnesses. A culture of the oral lesions grew C. albicans, Treatment consisted of gentian violet 
and sulfathiazole ointment locally and sulfadiazine by mouth. Three weeks later the patient was 
discharged apparently cured. 

At 2 subsequent outpatient visits in 1943, no signs of moniliasis were observed. He was not seen 
again until nearly 3 yr. later in August 1946 when he had mild granular conjunctivitis. He was 
next seen 8 mo. later with the complaint of yellowness of the skin and eyes and frequent pale non- 
frothy stools of 1 mo.’ duration. He had a few small white patches on the buccal mucous membranes 
but was not jaundiced. The liver was palpable at the costal margin. Several finger and toe nails 
were pitted. The urine was normal. The serum bilirubin, vitamin A and carotenoid levels were 
normal. C. albicans was grown from the mouth. Diagnoses of moniliasis of the mouth and nails and 
subsiding infectious hepatitis were made. 

He was not seen again until Oct. 5, 1948, and his interim history was as follows: Beginning in 
June 1947 he was very ill with pertussis for 6 wk. In November 1947 his stools, which had re- 
mained somewhat loose since April 1947, became looser but were now large, foul-smelling, frothy 
and greyish and were passed 4 or 5 times daily. This persisted and in February 1948 he was hos- 
pitalized elsewhere and a diagnosis of celiac syndrome made. He was discharged much improved on 
a high protein, low fat diet with supplementary vitamin B complex but no supplementary vitamin 
A or D. In June 1948 he was acutely ill with rubeola complicated by pleural effusion. After this he 
continued to be irritable, listless and anoretic. 

On Oct. 5, 1948 when he was seen again at the Children’s Medical Center at 6 6/12 yr. of 
age, he appeared chronically ill. White lesions covered the inside of the mouth and the teeth were 
extremely carious. The liver was barely palpable. His ankle and wrist joints were described as 
“tight.” Six days later he was admitted in severe tetany (Fig. 1A). The Chvostek sign was strongly 
positive and any attempt to alter the positions of the joints caused considerable pain. Generalized 
hyperkeratosis around the hair follicles produced a granular appearance of the skin and there was 
considerable pitting of the finger nails with some thickening of the eponychia. 

After blood had been taken for chemical analyses the patient was given calcium gluconate 1.0 gm. 
as a 10% solution intravenously. Dramatic relief of his tetany occurred and within 5 min. he had 
a full range of movement of all joints. 

His subsequent appearance and his growth charts are shown in figure 1B and charts 1 and 2. 
During a 74 day hospital admission and a follow-up period of several months the patient was exten- 
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Fic. 1A. Patient L. W., 6 6/12 yr., at time of first admission in severe tetany. B. Patient 
L. W., 2 mo. later. 





sively investigated. All studies were concurrent and interrelated but for the sake of simplicity they 
are described separately. 

Calcium-Phosphorus Metabolism: The serum calcium, phosphorus, phosphatase and protein con- 
centrations and the therapeutic agents which may have affected them are shown in chart 3. 

Medication was changed from calcium chloride to calcium gluconate because, according to Albright 
and Reifenstein,’ there is some evidence that long-continued calcium chloride thesges results in a 
renal disorder characterized by hypercalcuria at low serum calcium levels. 

The AT-10 dose is recorded in terms of the original preparation (hytakerol®*) but, in an at- 


* Winthrop-Stearns Inc. 
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AGE IN YEARS 
Cuart 1. Growth chart of Patient L. W.—weight. 
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AGE IN YEARS 
Cuart 2. Growth chart of Patient L. W.—height. 
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CHART 3. Observations on Ca-P metabolism of Patient L. W. Normal ranges of values for 
serum Ca, P, phosphatase and protein are indicated by shaded areas. Each arrow indicates administra- 
tion of Ca gluconate 1 gm. intravenously as 10% solution. AT-10 and Ca were given 1 hr. before 
meals and 10 min. after citric acid. 5.5% aluminum hydroxide (creamalin®*) was given immediately 
before meals. 

* Winthrop-Stearns Inc. 

+The vitamin D was an aqueous dispersion, 100,000 u./cc., supplied through the courtesy of 
Dr. Gordon of the Endo Products, New York. 

t Citric acid, 2 gm. 3 times a day. 


tempt to promote absorption, it was given as a homogenized acacia-suspended preparation of which 
2 cc. represented 1 cc. of the original. The vitamin D recorded was in addition to a water-miscible 
multivitamin preparation given during most of the observation period in amounts approximately 4 
times the normal requirement. 

RG of the long bones on Oct. 11 and Nov. 17 were normal except for multiple growth arrest 
lines. 

In an attempt to rule out pseudohypoparathyroidism (a clinical entity which has the same serum 
calcium and phosphorus findings as true hypoparathyroidism but in which the abnormality is a failure 
to respond to the hormone rather than a lack of hormone), a modified Ellsworth-Howard test was 
begun on Dec. 1. In this test the urinary phosphorus is measured before and after intravenous ad- 
ministration of parathyroid hormone. An increased excretion indicates that the hormone is acting.” ° 
Parathyroid extract for intramuscular injection only was used, since the sole preparation available for 
intravenous use did not increase urinary phosphorus in a normal control. Because of the difficulty 
of obtaining hourly specimens of urine from a child, 3 consecutive 24 hr. collections were taken 
while the patient was on a standard low-phosphorous diet. The first specimen was a control. At the 
beginning of the 2nd 24 hr. collection the patient was started on parathyroid extract, 50 U.S.P. 
units intramuscularly every 12 hr. The results of this test are summarized in table 1. The increased 
output of urinary phosphorus demonstrated that the patient could respond to parathyroid hormone and 
therefore did not have pseudohypoparathyroidism. 

Renal Function: Throughout the period of observation urinalyses were normal except for an oc- 
casional trace of albumin; the pH varied from 4.5 to 7.0 and the specific gravity was usually about 
1.010 but increased to 1.020 with only moderate restriction of fluid. Blood NPN was normal on 5 
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MopIFIiED ELLSwortTH-HOWARD TEST 





94 hr. Period Urine Volume Total Inorganic P, Urine 
; (cc./24 hr.) (mg./24 hr.) 
ist 1040 250 
Started on parathyroid extract, 50 units, intramuscular injection, twice daily. 
2nd 1184 548 
3rd 870 397 
TABLE 2 


INVESTIGATION OF CELIAC SYNDROME 
L.W., 6 6/12 yR. oF AGE 


Date Examination Result 








Oct. 15, 1948 Stool fat considerable excess 
“ starch no excess 
Vitamin A absorption test Carotenoids vit. A* 
“440 units” 620 units” 
fasting 8.0 8.3 
3 hr. 9.2 
5 hr. 8.3 
Gastrointestinal series Definite prominence of markings of valvuli 


conniventes, a nonspecific change seen in any 
chronic nutritional disturbance. 


Oct. 18, 1948 Glucose tolerance test fasting 127 mg./100 cc. 
(1.75 gm./kg.) 0.5 hr. 145 
as 149 
oe 2 193 
ole. 120 


Blood glycinet 


Oct. 22,1948 Gelatin absorption test fasting 0.28 mg./100 cc. 
(1.74 gm./kg.) 2.5 hr. 0.79 
Fasting carotenoids 8.0 u./100 cc. 
“ vitamin A 14.3 
Oct. 26, 1948- Duodenal aspiration Normal trypsin 
Oct. 28, 1948 Fasting carotenoids 7.2 u./100 ce. 
“ vitamin A 17.0 
Carotenoids vit. A 
Oct. 29, 1948 Water-soluble vitamin A fasting 14.1 18.9 
absorption test 5 hr. 65.9 
Apr. 28, 1949 Glucose tolerance test fasting 121 mg./100 cc. 
(1.75 gm./kg.) 0.5 hr. 125 
bya. 143 
2 ie: 147 
3. ie. 110 





* Normal vitamin A absorption curve shows a rise of 52 to 231 u./100 cc. plasma (average 130 u.) at 3 
to 5 hr.* 
+ Normal rise is to 5 times the fasting value.’ 
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occasions. An 8 hr. urea clearance was 86% of normal standard clearance and a 24 hr. clearance 
89%. Frequent Sulkowitch tests were usually negative but occasionally varied from a trace to 2+. 

Candida Albicans Infection: C. albicans was grown in cultures of the mouth, nose and stools, 
but never in cultures of the skin, blood, spinal fluid or bone marrow. No fungus was seen in a 
smear of digested nail scraping. 

The candida infection in his mouth varied from mildly to moderately severe throughout the hos- 
pitalization, responding only temporarily to treatment with hydrogen peroxide mouth washes and 
gentian violet. Most of the teeth were too carious for reparative work and were removed. 

Celiac Syndrome: The investigations concerning the celiac syndrome are summarized in table 2. 
As soon as the initial investigation was completed he was put on a high protein, low fat, high 
caloric diet containing phosphorus 1 gm. daily. He also received a 1 mo. course of intramuscular 
liver extract and concentrated vitamin B complex, 2 cc..of each daily, and of Panteric Granules* 
(triple strength pancreatin, U.S.P.) by mouth, 1 teaspoonful 3 times daily. A few days after the diet 
was started his stools became normal. 

Miscellaneous: At admission WBC count was 13.2 thousand and Hgb. 13.4 gm./100 cc. Blood 
Hinton test was negative. Hgb. gradually fell to 9.5 gm./100 cc. with RBC count of 3.6 million. 
Serum sodium and chloride values were normal. Prothrombin time was 15 sec. (normal, 13). Total 
serum bilirubin was 0.2 mg./100 cc. The serum albumin was 4.5 gm./100 cc. and the globulin 3.3. 
A fasting gastric analysis 2 wk. after admission showed low gastric acidity. No ova or parasites were 
found in the stool. An ECG on Nov. 1 before any parathyroid extract or AT-10 had been given 
showed a slightly prolonged Q-T interval but otherwise was normal. One on Dec. 22 after these 
preparations had been started did not show this change. An EEG 3 wk. after admission was re- 
ported as “borderline normal! slow.” 

On Oct. 11 the eye grounds were normal but when they were re-examined on Oct. 28 they showed 
papilledema of 2 diopters. The following day RG of the skull showed spreading of the sutures. No 
other neurologic signs or symptoms were associated with these findings. Lumbar puncture revealed a 
clear fluid under a pressure of 200 mm. H:O with a total protein of 16.6 mg./100 cc. and a cell 
count of 4 lymphocytes. By Nov. 17 RG of the skull showed the suture lines to be prominent but 
not separated. The papilledema remained unchanged until Nov. 29 when the right disc alone showed 
some improvement. These changes occurred during calcium therapy but when parathyroid extract and 
AT-10 were added improvement was much more rapid and 1 mo. later the papilledema had subsided 
leaving some secondary atrophy of the discs which did not change during the follow-up period. At 
no time did RG of the skull show intracranial calcification. Lens opacities were never observed. 

After discharge on Dec. 23 the patient was followed in the outpatient department. His course is 
shown in chart 3; for the 1st 7 wk. his clinical progress was good; there was no tetany and the 
Chvostek sign was usually negative. 

On Feb. 17, 1949, he returned with the complaint that on the previous night his hands had be- 
come stiff as they were just before the onset of his severe attack of tetany and that he was walking 
with a stiffer gait than normal. At the time of examination his temperature was 39.1° C. He had a 
generalized pink maculo-papular rash much like that of rubeola but it disappeared and reappeared 
repeatedly and there were no other stigmata of rubeola. He looked uncomfortable and pale; the 
abdomen was protuberant and the liver was just palpable at the costal margin. The eye grounds still 
showed secondary optic atrophy. Chvostek sign was mildly positive. Otherwise examination was nega- 
tive and no cause for the fever was found. He was readmitted. 

Most of the chemical findings and treatment are included in chart 3. At admission WBC count 
was 19.8 thousand with 88% polymorphonuclear leukocytes, Hgb. was 8.2 gm./100 cc. and the 
RBC count 3.7 million. Chest RG was negative. The temperature quickly fell to 37.8° C. without 
chemotherapy and the rash disappeared on the day of admission. Four days after admission the 
WBC count was 10.2 thousand. Serum albumin was 3.98 gm./100 cc. and the globulin 3.75 gm. 
Liver function tests showed a thymol turbidity of 5,0, colloidal red 3+, thymol flocculation 3+, 
cephalin-cholesterol flocculation 2+, one-minute serum bilirubin 0.06 mg./100 cc. and total serum 
bilirubin 0.57 mg./100 cc. These liver function tests, repeated 4 days later, gave essentially the same 
results. The prothrombin time was 15 sec. (normal 12.5). Bromsulphthalein excretion showed less 
than 5% retention at 45 min. A specimen of bone marrow was cultured for both fungi and bacteria 
but there was no growth. He was transfused with whole blood 250 cc. before discharge on March 2. 





* Parke-Davis Co. 
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On March 15 he returned with the rash and stiff hands and feet much the same as at the time of 
his previous admission. He had had one loose stool and his temperature was 38.3° C. Again the 
Chvostek sign was slightly positive but there was no carpopedal spasm. No cause for the fever was 
found. He was given calcium gluconate 1.0 gm. intravenously. At this time it was found that for the 
past month, instead of receiving the prescribed calcium gluconate powder, he had been receiving only 
3% solution of calcium gluconate in the same volume. Calcium gluconate, 5 gm. 3 times daily, was 
started again. 

His progress up to the time of writing is shown in the remainder of chart 3. The C. albicans in 
fection of the mouth, although much improved, has persisted. He still has only one normal stool 
daily. Except for his small size he appears to be a happy healthy child. 

This patient's brother, 2 yr. his senior, has been followed in the Children’s Medical Center since 
the age of 10 mo. C. albicans infection of the mouth first developed at 1 7/12 yr. and has gradually 
spread, in spite of local treatment with gentian violet and prolonged general treatment with potassium 
iodide, to involve his skin, nails and lungs. In addition, he began to have fairly persistent diarrhea 
at the age of 2 10/12 yr. and was diagnosed as having celiac syndrome at 4 9/12 yr. At that time 
the stools contained 67% fat in terms of dry weight. The fat-soluble vitamin A absorption curve 
did not rise above 9.6 u./100 cc. plasma at 4 hr. but the water-soluble vitamin A curve rose to 
73.4 u. at 4 hr. At 6 8/12 yr. the fat-soluble vitamin A curve rose to 9.8 u. at 5 hr. but the water- 
soluble vitamin A curve rose to 249.6 at 5 hr. The tryptic activity of ‘his pancreatic juice was only 
slightly below normal. His serum calcium, phosphorus and phosphatase, determined 3 times in the 
past 4 yr., have been normal. His growth is considerably retarded and at the age of 9 yr. his height 
is only 112 cm. and his weight only 21.4 kg.,-in the 3rd percentile in each case. Birth weight was 
3.5 kg. 

Four other siblings are well. 


REVIEW OF LITERATURE AND DISCUSSION 


The diagnosis of hypoparathyroidism in this patient meets the requirements of Albright® 
since the serum Ca was low. the serum inorganic P high, the bones normal by roentgeno- 
gram, and renal insufficiency was ruled out. A modification of the Ellsworth-Howard test 
excluded pseudohypoparathyroidism. 

For a discussion of hypoparathyroidism, the reader is referred to the original papers of 
Albright and to Albright and Reifenstein’s book.’ This discussion will be confined to 
special features of the case reported. 

Papilledema is one of the rare complications of hypoparathyroidism, either idiopathic 
or postoperative. Although rare, it is an important complication because of the danger of 
making a mistaken diagnosis of intracranial tumor and performing a needless operative 
procedure. That this is a real danger is verified by the reports in the literature in which 
such operations are recorded. 

In 1924 Albrecht’? summarized the 10 cases reported up to that time and added one 
case of his own. Since then 11 more have been reported which, with the present case, 
bring the total to 23. 

Shelling and Goodman's patient® was a 32 year old female who developed tetany, grand 
mal convulsions and bilateral choked discs postoperatively. Barr, MacBryde and Sanders® 
reported two cases, the first a 56 year old patient with postoperative tctany who showed 
papilledema and increased cerebrospinal fluid pressure which improved on treatment with 
AT-10 leaving a moderate residual optic atrophy. The second was a 21 year old patient 
with idiopathic hypoparathyroidism who had bilateral papilledema of three diopters and 
increased cerebrospinal fluid pressure. When AT-10 was started the papilledema began 
to subside at once. It took more than a month to disappear entirely and the right disc 
showed slight residual optic atrophy. 
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Hurxthal’® reported postoperative tetany with convulsions and definite papilledema in 
a patient 26 years of age. Ventriculograms and a decompression were done. Sutphin, 
Albright and McCune® reported a 12 year old boy with idiopathic hypoparathyroidism 
who showed papilledema, widened skull sutures, slightly prominent convolutional mark- 
ings and a cerebrospinal fluid pressure of 250 mm. H,O. Ventriculograms and encephalo- 
grams were done. After 13 days of treatment with AT-10 the cerebrospinal fluid pressure 
was normal. There was little immediate change in the optic fundi but when the patient 
was examined several months later all papilledema had disappeared. Lillie’s case’! is not 
described in detail but had both “optic neuritis and cataracts.” 

Mortell’s patient,’? 19 years old, had idiopathic hypoparathyroidism. The optic discs 
were slightly elevated and the cerebrospinal fluid pressure was 240 mm. H,O. These 
changes responded to treatment in less than six weeks, Leonard's 10 year old patient’* 
had idiopathic hypoparathyroidism, with bilateral papilledema of three to four diopters, 
numerous large retinal hemorrhages, and cerebrospinal fluid pressure of 180 mm. H,O. 
After five months of treatment there was only slight fuzziness of the discs. 

Lyle’s 53 year old patient’* had postoperative tetany with generalized convulsions and 
papilledema, The latter was reduced after one week of AT-10 but some pallor of the discs 
remained. Levy's 38 year old patient’ was similar to Lyle’s. Berezin and Stein’® reported 
a five year oid boy with idiopathic hypoparathyroidism who showed definite papilledema. 
A ventriculogram was done. 

No adequate explanation for the increased intracranial pressure has been given. 

Hypoparathyroidism in association with moniliasis has been described rarely and only 
seven previously reported cases have been found. Sevringhaus"’ reported one patient, seen 
at the age of 21 years, who had developed tetany at the age of 5 years. The tongue and 
mouth lesions had been first found at the age of 4 years. Talbot, Butler and MacLachlan’* 
described a case with moniliasis, idiopathic hypoparathyroidism and Addison’s disease. 
Sutphin, Albright and McCune* described five cases, three of which were in siblings, and 
discussed the possible relationships between the two diseases at length. 

It is interesting that the brother of the patient described in the present paper has had 
generalized moniliasis longer than the patient but still has no evidence of hypoparathy- 
roidism. 

This patient did not show the complications of cataract or of symmetric cerebral cal- 
cification, about each of which several reports have appeared. 

No conclusions can be drawn whether the abnormal liver function tests represent liver 
disease, possibly moniliasis involving the liver, or whether they are merely a reflection of 
the abnormal albumin-globulin ratio, since all liver function tests performed except those 
depending on the serum proteins were normal. 

Tetany occasionally occurs in the celiac syndrome as a result of deficient intestinal ab- 
sorption of vitamin D and calcium. However, in this form of tetany, in contrast to that 
of hypoparathyroidism, the serum inorganic phosphorus is usually low and osteoporosis is 
present. In both forms of tetany the serum calcium is low. 


SUMMARY 


A case is reported of a boy with idiopathic hypoparathyroidism, moniliasis and the 
celiac syndrome, Moniliasis developed at the age of 16 months and was apparently cured 
promptly but evidence of C. albicans infection was found at several subsequent visits. At 
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the age of 5 years he began to pass loose stools and at 5 10/12 years was diagnosed as 
having the celiac syndrome. 

At 6 6/12 years he entered hospital in severe tetany and was found to have hypopara- 
thyroidism, The bones were normal by roentgenogram and no intracranial calcification 
was observed. While he was in the hospital bilateral papilledema developed, then receded, 
apparently in response to therapy for the hypoparathyroidism. Treatment consisted of 
calcium gluconate intravenously and large doses of calcium gluconate, water-soluble vita- 
min D, AT-10 and creamalin® by mouth, as well as a high protein, low fat, low phos- 
phorous diet. The stools became normal shortly after this diet was started. 

Brief reference is made to his brother in whom moniliasis developed at the age of 
1 7/12 years and the celiac syndrome at about 3 years. At 9 years he still has no evidence 
of hypoparathyroidism. The four other siblings are well. 

The 22 previously reported cases of papilledema associated with hypoparathyroidism 
and the seven previously reported cases of moniliasis associated with hypoparathyroidism 
are briefly reviewed. 
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SPANISH ABSTRACT 


Hipoparatiroidismo Idiopatico con Papiledema en un Muchacho de Seis Afios de 
Edad; Informe de un Caso Asociado con Moniliasis y Sindrome Celiaco y una 
Breve Revista de la Literatura 


Se reporta un caso de un muchacho con hipoparatiroidismo, moniliasis y el sindrome celiaco. La 
moniliasis se le desarroll6 a la edad de 16 meses y fué aparentemente curada pronto, pero en varias 
visitas subsecuentes se encontré sefia de infeccién C. albicans. A la edad de 5 afios comenzé él a 
tener deposiciones ralas y a los 5 10/12 afios el diagndstico fué de sindrome celiaco. 

A los 6 6/12 afios entré en el hospital’ con tetania severa y se encontré que tenia hipoparatiroidismo. 
Seguin el roentgenédgrama los huesos estaban normales y no se observ6 calcificacién intracraneal. 
Mientras estaba en el hospital se le desarroll6 papiledema bilateral, después desistiéd, aparentemente 
en respuesta a la terapia para el hipoparatiroidismo. El tratamiento consistid en gluconato de calcio, 
vitamina D soluble en agua, AT-10 y creamalina ®) por la boca, lo mismo que una dieta alta en 
proteina y baja en grasa y fésforo. Las deposiciones se volvieron normales poco después de que 
se princié esta dieta. 

Se hace una breve referencia a su hermano a quien se le desarroll6 moniliasis a la edad de 
1 7/12 afios y el sindrome celiaco como a los 3 afios. A los 9 afios todavia no tenia sefia de hipopara- 
tiroidismo. 

Se hace una breve revista de los 22 casos de papiledema asociados con hipoparatiroidismo 
reportados y de los siete casos previamente reportados de moniliasis asociada con hipoparatiroidismo. 


7 Folkes Street 

















TREATMENT OF ERYTHROBLASTOSIS 


Analysis of Community Efforts Using the Substitution Transfusion 


By CLEMENT J. Motony, M.D. 
Beverly Hills, Calif. 


UBSTITUTION or exsanguination transfusion was originally brought out in 1946 
and 1947 and the first reports were glowing. In Southern California we did the first 
ones in April 1947 and were alarmed and confused by the poor results. We made mis- 
takes, we could not agree on any logical set of indications and our babies continued to 
die in spite of the new procedure. 

In order to see where we stood and to study a community effort, all cases of erythro- 
blastosis which had had substitution transfusions during the first two year period in the 
Los Angeles area were assembled. For comparison with nonsubstituted cases, all cases 
of erythroblastosis admitted to the Los Angeles Children’s Hospital over this same period 
of time were studied. These two groups of cases form the basis for this report. The study 
of a community effort is stressed because, of necessity, most of the yeoman’s work in an 
area is done by pediatricians who are not connected with a hematologic center. Their prob- 
lems, worries and results are not often available for study and utilization. 

The literature on substitution transfusion has been adequately covered in recent papers 
by Wallerstein,1 Mollison and Cutbush? and Wiener and Wexler.* Wiener* and Diamond‘ 
have reported the largest series of thoroughly studied and adequately treated cases, and it 
is with their work that this series has been compared. 

The plan of this paper is: 1. To report on the cases treated and to compare results with 
nonsubstituted cases; 2. To report on the difficulties encountered and the mistakes made; 
3. To suggest a plan of procedure which will eliminate these dangers. 


MATERIAL 


There were 45 cases of erythroblastosis treated by substitution transfusion in Southern 
California from April 1, 1947, to April 1, 1949. Sixteen of these were done at the Los 
Angeles Children’s Hospital and 29 at eight other general hospitals in the area. For com- 
parison with all cases of erythroblastosis handled in one pediatric center, statistics were 
gathered for the same period of time from the Los Angeles Children’s Hospital. There 
were 51 proved cases admitted to the hospital; 16, or about 1/,, had substitution transfu- 
sions. Many of the nonsubstituted cases were mild or were brought in for transfusion 
after the critical early 3 or 4 days had been passed in another hospital. This indicates the 
frequency of erythroblastosis as seen in a general pediatric hospital serving a population 
area of 3,000,000 people. 


From the Los Angeles Children’s Hospital and the Department of Pediatrics, University of South- 
ern California School of Medicine, Los Angeles. 

Read at the Annual Meeting of the American Academy of Pediatrics, San Francisco, Nov. 14, 
1949, 
(Received for publication Oct. 10, 1949.) 
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CRITERIA OF SEVERITY OF DISEASE 


It is difficult to determine how severe a case of erythyroblastosis may be. No single test 
can be used. For example, in a rare case with a very high maternal antibody titer, the 
titer will turn out to be an amnestic reaction and the baby be Rh negative and normal; 
or a baby born with an extremely low hemoglobin will come through without any trouble ; 
or a newborn infant will develop kernicterus without ever developing anemia. 

Certain regularly recurring positive findings do occur in evidently severe cases, or 
those that die and develop brain damage. Table 1 lists the group of findings arbitrarily 
selected for scoring severity. 

The scoring is to be used only as a basis for objective comparison. At least 4 to 5 of 
the points listed have been recorded on each individual case, and the severe ones would 


TABLE 1 


METHOD OF DETERMINING SEVERITY OF DISEASE 








Severity of disease in individual proved cases of erythroblastosis is based on 1 point each for: 
a. jaundice in 1st few hours 
b. liver enlarged and spleen easily palpable 1st examination 
c. anemia below 12.0 gm. Hgb. at birth 
. normoblasts>25/100 WBC at 1st examination 
. moderate or strong Coomb’s test 
cord icterus index above 50 units 
. previously affected baby 
. evident severe case with cyanosis and rapid irregular respirations not due to atelectasis at birth. 
A score of (1) or (2) =mild case 
A score of (3) or (4)=moderate case 
A score of (5) or higher=severe case 


sSsrm mo & 





have had a higher score had all the tests listed been done. Experience shows also that the 
milder cases do not have findings such as those listed. 

Laboratory Aids: All antibody titers given are blocking antibody titers determined 
by the conglutination technic. They are reported from many different hospitals and no 
measure of reliability is possible. The Coomb’s test was utilized at the Children’s Hos- 
pital.* 

The Coomb’s test,® known also as the developing test or the antiglobulin test, has the 
advantage of showing changes in the infant’s cord blood, often before any suggestion of 
clinical erythroblastosis has become manifest. It is relatively simple to perform, is rapid 
and is sensitive to all types of antibody attached to sensitized infant's cells, even to the 
cryptagglutinoid type of antibody described by Hill, Haberman and Jones.® By the time 
a hemogram and blood typing is ready the clinician can know also if the baby definitely 
has the disease and may even have some idea of its probable severity. 

The Coomb’s test requires cord blood, washed in isotonic saline three times so that all 
globulin is removed except for that of the antibody which is attached to the red cells. 
These cells are then mixed with an antihuman globulin serum prepared from rabbits. 
Clumping proves the presence of antibody-coated cells. 


* All tests were supervised by the Children’s Hospital hematologist, Dr. Phillip Sturgeon, who 
prepared the Coomb’s test antiglobulin serum. 
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Sturgeon’ has stated recently that the Coomb’s test can be measured quantitatively and 
can be used as an aid to prognosis. Correlations between the positiveness of the Coomb’s 
test and the severity of the disease as seen in these cases will be reported later. 

The substitution transfusion procedure used was a combination of many methods. The 
Diamond plastic umbilical catheter has been used in the last six months. At first, most of 
the substitution transfusions were done on the second to fourth days, but now they are 
done in the first 18 hours of life or not at all. Donor blood was Rh negative in all cases 
and usually it was type specific. At first, about 200 cc. of blood were substituted with an 
extra 50 cc. left in, but now close to 500 cc. is substituted and 50 cc. left in. 

There were two groups of physicians at the Children’s Hospital, one interested in and 
willing to try the substitution transfusion, the other group preferring multiple small trans- 
fusions. Most of the severe cases were in the substituted group (chart 1). However, there 
were nine nonsubstituted cases in the severe group and six of these recovered without 
substitution transfusion, The following case report* illustrates that severe cases may re- 
cover with good supportive therapy and small transfusions as indicated: 


CASE REPORT 


Identical twins were born at another hospital and transferred immediately to the Los Angeles 
Children’s Hospital for care. The mother was Rh negative and the father Rh positive as were 2 
normal siblings. The maternal antibody titer was 1:512 at 8 mo.’ gestation and she delivered 
the twins 2 wk. later. It was decided to transfuse one by substitution and to treat the other by 
multiple transfusions. Pertinent facts for comparing the methods of therapy are summarized in 
table 2. 

Both infants did equally well clinically and the only advantages seen for the substitution transfu- 
sion were in time of stabilization of the blood picture, number of transfusions needed and the length 





of hospital stay. 


TABLE 2 


IDENTICAL TWINS WITH IDENTICAL ERYTHROBLASTOSIS 





II. Not Substituted 


I. Substituted 


2014 gm. 


Birth wt. 2270 gm. 


Severity Severe; liver and spleen large; Severe; liver and spleen large; 
jaundice at birth jaundice at birth 

Coomb’s test Strongly positive Strongly positive 

1st hemogram Hgb. 6.8 gm.; RBC count 1.5; Hgb. 5.8 gm.; RBC count 1.5; 
430 norm/100 RBC 315 norm/100 RBC 

Substitution transfusion At 6 hr.—300 cc. in and 280 — 
cc. out. Rh neg. blood 

Total blood used 160 cc. plus substituted blood 460 cc. 

No. of transfusions + 7 

Blood stabilized (Hgb. 11 gm.) 2$ mo. 4 mo. 

Days in hospital 26 days 37 days 


End result Normal Normal 


* The author is indebted to Dr. Wendell Redfern for the inclusion of this case and to Dr. Phillip 
Sturgeon who helped engineer the procedure used. 





TABLE 3 
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Table 3 gives the general picture of mortality in this series. It is evident that the results 
in the substitution transfusion cases are poorer than in the nonsubstituted ones. It will be 
brought out later that the majority of severe cases were substituted; however, when com- 

















No. Cases Deaths Mortality 
Substitution transfusion cases in Southern California 45 13 29% 

a. Substitution transfusion cases—Children’s Hosp. 16 4 25% 

b. Substitution transfusion cases—other hospitals 29 9 31% 
Nonsubstituted cases—Children’s Hosp. 5 5 14% 
Combined Children’s Hosp. experience 51 9 18% 
Wiener (1949)3 28 7 25% 

16% 


Diamond (1948)4 (including all deaths)* 85 14 








* Dr. Diamond corrects his mortality to 8% by eliminating 7 cases which were given substitution 
transfusion but died of conditions other than erythroblastosis, such as prematurity and atelectasis. In 
order to compare his results with this series in which any baby alive enough to start a substitution was 
included, the present author took the liberty of using Dr. Diamond’s total deaths that followed a sub- 
stitution transfusion. 

(While discussing this paper, Dr. Diamond announced.a greatly improved mortality rate in a large 
series of cases by using female blood donors for the exchange transfusion. This material was published 
by Dr. Diamond in the Nov. 24, 1949, issue of the New England Journal of Medicine.) 
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CHART 1. Severity of disease versus death rate in total series of cases. Deaths are in solid black. 
Degree of severity is obtained according to method outlined in table 1. 
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paring severe to severe cases, the mortality rate was still in favor of multiple simple trans- 
fusions. The high mortality of the substitution cases was due in part to errors in technic. 
The substitution transfusion as used in this community so far has not proved superior to 
conservative methods.* 

The figures given in the latest reports of Wiener and Diamond are listed for comparison 
at the bottom of the table. The low mortality of the nonsubstituted cases from the Chil- 
dren’s Hospital must have been affected by the removal of the 16 substitution transfusion 
ones, since in previous years the mortality has been around 20-25%. It must be emphasized 
that the indications for substitution transfusion are not the same here as at other centers, 
and this can affect the mortality rate to a marked extent. It is felt, for instance, that high 
maternal titer or previous disease in the family are not per se indications, since many mild 
cases turn up under these conditions. When mild cases are substituted early, before it is 
known they are mild, the mortality rates are better. 

Chart 1 shows that there were many more severe cases in proportion to the total in the 
group of substitution transfusion cases. The mortality rate became higher as the severity 
of the disease increased. The moderate and severe groups were combined to give a figure 
representing the severity of the disease which usually caused an appreciable mortality. 
Here again the conservative method of treatment seems to be better than the newer method. 

In order to evaluate standardized care in a single hospital, chart 2 was prepared using 
only those cases seen at the Los Angeles Children’s Hospital for the two year period. It 
is evident again that most of the mild cases fell into the nonsubstituted group; still the 














No. 
Cases 22% (Mortality) 
ae 
15 
! 27% (Mortality) 
_f\. 
7 \ 4 2] 
+ 
10 > 
> 
T 
5 
Mild Moderate Severe ( Mild Moderate Severe 
SUBSTITUTED NONSUBSTITUTED 


CuarT 2. Severity of disease versus death rate in cases treated at Children’s Hospital. Deaths are in 
solid black. Degree of severity is obtained according to method outlined in table 1. 





* Since this paper was written, another year's figures are available from the Children’s Hospital. 
There were 51 admissions, 25 of which were moderate or severe. Mortality was as follows: over-all 
16%, substituted severe cases 20%, consezvatively treated severe cases 25%. 
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mortality rate is a little bit higher in the group subjected to substitution transfusion. It 
should be mentioned that two deaths in the substitution transfusion group were due to prob- 
able accidents from the procedure itself ; one was a thrombosis of the portal vein and the 
second was immediate death when calcium was injected into the rubber tubing. Case re- 
ports of these probable accidents will be given. 

Table 4 is a break-down of the cases to show the end result in those babies who lived. 
It is shocking to note that 15% of the total who lived turned out to be athetoid or mentally 
deficient. This figure may eventually be higher as sufficient time has not elapsed for a final 
tabulation. At least two recent cases are suspected. Vaughan* and Docter® have found 


TABLE 4 


CENTRAL NERVOUS SYSTEM INVOLVEMENT IN THIS SERIES OF CASES 














Total Cases Abnormals % of Total % * Those 
Living 
Substitution transfusion cases 45 . 16 22 
Not substituted 35 2 6 7 
All cases 9 11 15 
Total Children’s Hosp. exper. 51 3 6 7 








Almost all (7) had a high or very high maternal antibody titer. 

7 of 9 had only moderate disease clinically. 

3 of 9 had previous erythroblastotic babies. 

Coomb’s test not helpful. EEG not helpful. 

Only 3 of 7 treated by substitution transfusion were done in 1st 24 hr. 


similar end results and have reviewed the literature extensively. The phenomenon of brain 
damage has not yet been explained satisfactorily. The following causes have been suggested: 
(a) Clumping or conglutination of antibody-coated red blood cells in the capillaries of 
the basal ganglia immediately after birth, causing anoxia and cell death.” (b) Generalized 
anoxia due to blood destruction; the basal ganglia are affected first because of their rela- 
tively poor blood supply and their sensitivity to anoxia. (c) Vascular injury due to by- 
products of hemolysis.1! (d) Disposition of ganglion cells to damage by such substances as 
bile salts and ‘“‘toxins.”® Poor liver function (detoxifying activity) could be an added 
factor. (e) A primary maldevelopment of basal ganglia structures is seen in many cases 
of kernicterus.* (f) A constitutional factor may be at play, as evidenced by many siblings 
and some parents being subject to various neurologic and psychiatric disorders.1? Along 
with Vaughan,* the writer has always thought that an antigen-antibody reaction of some 
sort on the nerve cell itself would most adequately explain the etiology of kernicterus. 
Discovery of new classes of antibodies such as the cryptagglutinins reported by Hill, Hab- 
erman and Jones® keep the thought alive that research along these lines may reveal a new 
type of antibody. 

It is interesting to note that almost all cases had (1) a very high maternal antibody titer 
and (2) a mild clinical course. The substitution transfusions were not of any value be- 
cause only three of the seven cases were done in the first 24 hours. Most workers in the 
field seem convinced that treatment does not influence the development of nervous system 
damage; however, the substitution transfusion, plus maintenance of hemoglobin, plus ade- 
quate hydration should prevent any damage to brain structures over and above what was 
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present at the time of the substitution. Statistical evaluation of many hundreds of cases 
will be necessary before the success of this form of therapy can be proved. 

Table 5 shows at which pregnancy the affected babies of this series were produced. 
About 80% were products of the second and third pregnancy, the second one being the 
most common. Also this pregnancy carried with it the most deaths in the series, This indi- 
cated that even when there is no history of previous trouble in the family one cannot feel 
secure. The one case which occurred in the first pregnancy and which resulted in a baby 
with kernicterus and mental retardation gave a history of a blood transfusion in late 
childhood. 


TABLE 5 


PREGNANCY WHICH PRODUCED ERYTHROBLASTOTIC INFANTS 


Ist 2nd 3rd Later 
Total 80 cases 1 36 28 15 
Died 0 9 4 7 2 
Alive, but CNS damage 1 3 3 2 
Normal 0 24 18 11 
% Normal 0 67% 64% 73% 
TABLE 6 


EFFECT OF PREVIOUS ERYTHROBLASTOSIS ON CURRENT PREGNANCY 


Current preg. Current preg. Current preg. 


> ’ 
not preceded _ preceded by anon preceded by Potter’s 
cases! ; 
by erythrobl. erythrobl. transfusion cases 
Total Cases 65 15 46 11 27 
Died 14 4 — 5 — 
CNS damage 7 2 — 1 _ 
Normal 44 9 — 5 — 


% Normal 68% 60% 10% 46% 26% 


Table 6 shows figures at complete variance with those of other workers, notably Potter.‘ 
Potter’s series shows an end result of only 10% normal babies when the current pregnancy 
has been preceded by a pregnancy ending in an erythroblastotic baby. Our figures indicate 
that no such serious outlook exists ‘in this series and that the chance of survival of such an 
infant is almost as good as when there has been no previous sibling with the disease. There 
is no doubt but that better methods of treatment have changed the mortality figures. In the 
case of the current pregnancy being preceded by a blood transfusion, our figures show that 
fewer babies survived, but again Potter's figures show a worse prognosis. 


UsE OF THE CooMB’s TEST 


Sturgeon’ has reported that the strength of the Coomb’s test correlates directly with the 
severity of the disease. There is also a good correlation in this series of cases as shown by 
table 7. 

The test was used in 56 cases and was moderate or strong in all but one case where the 
end result was death or central nervous system damage. Using the arbitrary standards pre- 
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TABLE 7 


Coomps’s Test CORRELATION WITH SEVERITY OF DISEASE 


Average Severity 





vase ie Cerni 
Cases Score (8.0 max.)* Died Kernicterus 
Strong Coomb’s Test 16 Severe (5.6) 5 0 
Moderate Coomb’s Test 23 Moderate (3.7) 2 2 

Weak Coomb’s Test 17 Mild (2.5) 0 1 


Total 56 
* See table 1 for method of obtaining these numerical figures. 


viously outlined we see a good correlation between severity of disease and reading of the 
Coomb’s test. In view of these findings, a substitution transfusion seems unjustified when 
the test is weak. Chart 3 shows this correlation in graphic form; the left ordinate shows 
severity of disease and the right ordinate shows the number of bad results (deaths and 
kernicterus), plotted against the various readings of the test. 





Disease 
Severity Deaths or 
(8 O mx, ) Kernicterus 
5 | ++ § 
4+ dt 
3 + T °g 
oOo 
———_ Case Severity 

2 4 4 

r G08200660 Bad ond results p 2 
1+ +1 











Weak (17 cases) Moderate (23 cases) Strong (16 cases) 


COOMB'S TEST READING 


CHART 3. Correlation between strength of Coomb’s test and severity of disease. There are 2 
graphs in 1: left ordinate has to do with severity of disease and right ordinate with death and 
damage rates. 
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TABLE 8 


MATERNAL TITER CORRELATION WITH END RESULT IN INFANT 











Average Severity 





Maternal Titer Cases Score (8.0 max.) Died Kernicterus 
0 through 1:8 15 Moderate (3.4) 2 1 
1:16 thru 1:128 20 Severe (5.0) 9 2 
Above 1:128 19 Severe (4.8) 1 5 


Most kernicterus associated with high maternal titer. 
12 cases with titer of 1:256 or better lived and are normal. 





MATERNAL TITER CORRELATION 

The final statistics on this phase of the study of this particular series of cases proved 
interesting and showed a good correlation with severity of disease. Table 8 shows these 
figures. 

So many false positive high titers were discovered during the fitst year of the study that 
the maternal titers during pregnancy were considered weak evidence leading to a probable 
diagnosis of erythroblastosis in the infant. These figures, however, indicate a good corre- 
lation; but they carry also a note of caution to those who use substitution transfusions. 
Twelve cases had a range of 1:256 to 1:4096 and all lived and were entirely normal, most 
of them without the use of a substitution transfusion. Antibody titers should be done on 
the mother and they are helpful in planning a course of action. It is unwise, however, to 
terminate pregnancy early when the basis for doing so is a rising maternal titer. Also, the 
use of strength of titer to make an accurate prognosis of whether an unborn baby can live 
(as Wiener and others have occasionally done) is not supported by observations on these 
cases. 

Most of the kernicterus cases were associated with a high maternal titer. This fact 
may lend weight to the suggestion that there is an antigen-antibody reaction in the nerve 
cell in these cases. Or it may be that there is an antibody as yet undiscovered which has a 
predilection for nerve cells and is more likely present when there is a high concentration 
of the antibodies that we do recognize and can measure. 


HosPITAL FACTORS 
An analysis of the transfused blood needed to cure the patients who survived is pre- 
sented in table 9. 
TABLE 9 


BLoop NEEDED FOR CURE—COMPARISON OF 2 METHODS OF THERAPY 








cc. Blood Subsequent 





7” needed transfusions Average/Pt. 
Substitution transfusion cases (all cases) 32 133 cc.* 34 1 
Nonsubstitution (all cases) 30 210 cc. 61 2 
Substitution transfusion cases (severe only) 14 130 cc.* 14 1 
Nonsubstitution (severe only) 6 264 cc. 21 3.5 





* Original transfusion volume is determined by using the net amount of blood in at the end of 
the substitution transfusion. 
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TABLE 10 


LENGTH OF Stay IN Hospertat (Livinc CAsEs) 








Average Days in Hospital 





Substitution transfusion cases 16 days 
Nonsubstituted cases 15 days 
Severe substitution transfusion cases 15 days 
Severe nonsubstituted cases 23 days 





The substitution transfusion cases had less blood and fewer transfusions than the non- 
substituted ones; this is especially true in the severe cases. It is of some importance to use 
fewer technical procedures, especially in the smaller general hospitals. 

The length of stay in the hospital (table 10) also shows an advantage for the substitution 
transfusion method in that the severe cases were discharged a week before the nonsubsti- 
tuted severe cases. 

It was found that the infants were able to stabilize their blood hemoglobin levels above 
12 gm. sooner if the original transfusion had been a substitution. Certainly enough blood 
was not used in about half the substitution transfusion cases. In the early months of the 
study, substitution transfusions were often done on the third or fourth day of life and 
were probably of little value. 

ERRORS 


Use of the substitution transfusion has been marked by many errors of omission and 
commission. However, it is believed the procedure can be used in the future with relative 
safety and facility. The following list of mistakes made is presented so that others may 
avoid them: 

1. Not enough blood was given. It was found that 500 cc. is required to substitute ap- 
proximately 90% of the original blood, whether the baby weighs 1.3 kg. or 4.5 kg. This 
amount of blood does not seriously interfere with the chemical balance of the body and 
yet removes most of the sensitized cells. Wiener’ believes as much as 1000 cc. of blood 
should be used in severe cases. 

2. Too much time was wasted before doing the transfusion, especially in the early 
cases. The Coomb’s test, hemogram, typing and icterus index can be done on the cord 
blood and the decision for or against substitution transfusion made in an hour or two. 
Speed seems essential if we are to protect the liver, remove toxic products, eliminate 
anoxia and possibly stop further damage of brain cells. Theoretically, a substitution trans- 
fusion any time in case of severe jaundice might help to forestall liver damage. 

3. Blood was injected into the umbilical vein. Diamond and many other workers use 
the umbilical vein routinely to give blood as well as remove it, but we have had two 
deaths referable to this practice and are afraid of it. 


CasE REPORTS 

J. O., 8 hr. old. Preceding sibling died of erythroblastosis. Maternal titer 1:64. Jaundiced at birth; 
liver and spleen enlarged. Hgb. 6 gm. Coomb’s test positive, etc. Substituted immediately—2 days 
later developed intestinal obstruction. Operated—many feet of gangrenous bowel found—mesenteric 
thrombosis. Autopsy confirmed portal and splenic thrombosis, probably due to use of catheter. 
R. V., thought erroneously to have erythroblastosis because of anemia, normoblasts, edema, jaundice, 
Substituted through the umbilical vein. At postmortem there was blood in the abdomen and a clot 
under the liver where the catheter had evidently ruptured a vessel. 
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4. Calcium was injected into the intravenous tubing. Theoretically, the calcium ion 
should be given during a substitution transfusion because of the presence of citrate in the 
transfused blood. This precaution is probably not necessary because the body mobilizes 
calcium efficiently and the blood seems to clot just as readily at the end of the operation 
as at the start. The dangers are that calcium may produce respiratory and cardiac arrest if 
given too rapidly; also calcium may clot the transfusing blood if it is given into the tubing 
which is filled with blood. 

CASE REPORT 

E. G. Two previous siblings died of erythroblastosis. Was sectioned at 8 mo. Baby jaundiced. Hgb. 
6 gm. Large liver and spleen. Positive Coomb’s test, 138 normoblasts. Immediate substitution and 
doing well; 5 cc. of calcium gluconate given into tubing, baby stopped breathing immediately and 
died. Respiratory arrest due to calcium effect or injection of blood clotted by the calcium. 


5. The infant was not protected against exposure before, during and after the substitu- 
tion. Two infants had temperatures of 34° C. and 34.6° C. on admission to the Children’s 
Hospital. Two other infants were allowed to become very dehydrated for 3 to 5 days before 
they finally died. It would seem that adequate hydration would be one of the most im- 
portant factors of the treatment of the disease if one is to combat agglutination and clump- 
ing of cells, poor kidney function and malfunction of an overworked liver. 


CASE REPORT 


R. W., 2nd child. Born jaundiced. Hemoglobin 6.9 gm. 638 nucleated RBC. Positive Coomb’s test, 
etc. Vomited a lot and would not eat. Lived 8 days, got only 90 cc. fluids daily. Postmortem showed 
no kernicterus. Grossly inadequate fluid intake must have been a factor in this death. 


SUGGESTED TECHNIC FOR THE SUBSTITUTION TRANSFUSION 


The following plan of procedure for the substitution transfusion is suggested because 
it is relatively simple and eliminates the dangers just listed: 

1. Establish liaison with the obstetrician so that titers are done. Very seldom is pre- 
mature delivery indicated. The cord should be left long. Probably it is best to clamp the 
cord early so that antibody and ‘sensitized cells from the placenta will be kept from the 
infant. 

2. Have a set of indications thought out and ready to use. They might be based on bad 
maternal history, high maternal antibody titer, the baby’s being born with evident disease 
or developing it in 8 to 12 hours. Every decision should be based upon a positive Coomb’s 
test. 

3. Helpful laboratory work on cord blood would be a blood count and smear for 
nucleated red cells, an icterus index, a Coomb’s test. 

4. Keep baby warm and in O, from birth, if severe case. 

5. Do the substitution transfusion as soon as possible. 

6. Blood owt the umbilicus using the Diamond plastic catheter and blood in the 
saphenous vein via cutdown at the ankle. Two people should do the substitution transfu- 
sion and stay exactly together so that there is no chance of overloading the circulation. 
1:1000 heparin solution in small amounts may be used to clean out the umbilical catheter 
if it becomes plugged. 

7. Use Rh negative, type specific blood; at least 500 cc., but more if the history and 
the case indicate a poor prognosis. A recent report from Diamond suggests that blood 
from female donors should always be used. 
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8. Calcium is not really necessary. If given, never inject it into the tubing, but rather 
directly into the vein and very slowly. 

9. There is some evidence that the amino acid methionine may protect the liver in cases 
of erythroblastosis.1* Since poor liver function is possibly the main cause of failure in 
treatment," 1° it seems logical to give this drug (meonine®) intravenously while the 
cutdown is still operating. Thereafter methionine 0.5 gm. can be given daily in the for- 
mula. 

10. O, tent afterward and subcutaneous fluids to keep the baby hydrated. 

11. Penicillin prophylactically for three days to forestall infection. 

12. Small transfusions should be given to keep the hemoglobin up to 14 gm./100 cc. 
blood. 

13. Develop team work at your hospital. 


COMMENT 


Although the substitution transfusion in our hands has not measured up to its original 
promise it is hoped that the procedure will be continued and used properly and for logical 
indications. Theoretically, the substitution transfusion, cautiously performed and using 
the safeguards suggested, should be beneficial to a severe case of erythroblastosis. A study 
two years from now could give a better answer as to its value. 

These benefits include removal of 90% of break-down products of the erythrocytes 
which the liver would have to process, removal of potentially destroyed red cells, cor- 
rection of anoxia, removal of free and partially combined antibody and others. The most 
important benefit is the protection to the liver. Davidsohn’® reasons that the anoxia causes 
hemopoiesis in the liver with immature red blood cells compressing the liver parenchyma 
mechanically. Further, the anoxia causes endothelial damage affecting the bile capillary 
and thus blocks the bile within the liver. Deranged liver function now shows itself as 
hypoproteinemia, edema, inability to detoxify circulating toxins, endothelial damage with 
purpura and an increase of obstructive jaundice. 

Multiple transfusions keep the baby alive while an actual spontaneous substitution 
transfusion is slowly going on. Almost all the infant’s original blood is soon destroyed 
in a severe case. It seems logical to do the substitution transfusion at the beginning and 
protect the liver; this is based on the assumption that no harm is done the infant by the 
procedure itself. On the other hand, those who wish to stay conservative have these sta- 
tistics on their side and it may be that inherent danger lies in any radical procedure. 

It is hoped that a severity standardization as presented in table 1 can become gen- 
erally used so that different investigators will be talking about the same kinds of cases 
when methods of therapy are being compared. 


SUMMARY 

The first two years’ experience with the substitution transfusion in the Los Angeles 
area is reported and analyzed. Forty-five cases were substituted. Results of therapy are 
compared with 35 cases studied at the Los Angeles Children’s Hospital during the same 
period but which were not treated with a substitution transfusion. 

Mortality figures favored the use of the conservative, multiple simple transfusion method 
of treatment in the series reported. Even in groups of comparable severity, the substituted 
cases showed a higher mortality. 

Evidence is presented that errors in technic may have had an appreciable effect on the 
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poor showing made by the substitution transfusion method of therapy. However, such 
errors may be inherent in any radical procedure. 

The series of cases is analysed as to mortality, development of kernicterus, effect of 
previous pregnancies, effect of previous siblings with erythroblastosis, effect of transfu- 
sions, correlation of the Coomb’s test with severity of disease, correlation of maternal 
antibody titer with severity of disease, transfusions needed for a cure and length of stay 
in the hospital. 

An objective standard to measure the severity of an individual case is suggested. Al- 
though empiric, it allows for summations and resolves a case down to a numerical figure. 
Thus the case can be compared to other cases in an analysis of any phase of the disease. 

Use of the Coomb’s (or antiglobulin) test is described. This test was found to be re- 
liable, easy to perform and extremely sensitive. There was a good correlation between 
strength of the test and severity of a case. Substitution transfusions were not performed 
unless the test was positive. 

Errors in performing the substitution transfusion are described. These errors included 
using too little blood, delaying the operation too long, giving blood into the umbilical 
vein, injecting calcium improperly and failing to protect the infant against exposure and 
dehydration. 

A technic for the substitution transfusion is presented in detail with suggestions for 
avoiding the errors made in these cases. The theoretic advantages inherent in the substitu- 
tion transfusion are enumerated. 
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SPANISH ABSTRACT 


Tratamiento de Eritroblastosis; Analisis de Esfuerzos de Comunidad Usando la 
’ Transfusion de Substitucién 





Se reporta y analiza la experiencia de los dos primeros afios con la transfusién de substitucién en la 
region de Los Angeles, Cuarenta y cinco casos fueron substituidos. Se comparan los resultados de 
terapia con 35 casos estudiados en Los Angeles Children’s Hospital durante.el mismo periodo, pero 
los cuales no fueron tratados con una transfusién de substitucién. 

Las cifras de mortalidad favorecieron el uso del método de tratamiento de transfusién miltiple 
simple en las series reportadas. Ain en grupos de comparable severidad, los casos substituidos 
muestran una mortalidad mas alta. 

Se presenta prueba de que errores en la técnica puedan haber tenido un efecto apreciable en la 
mala demonstracién hecha por el método de terapia de transfusién de substitucién. Sin embargo, 
tales errores pueden ser inherentes en cualquier procedimiento radical. 

Se analizan las series de casos en cuanto a la mortalidad, desarrollo de kernicterus, efecto de 
embarazos anteriores, efecto de ‘siblings’ anteriores con erytroblastosis, efecto de transfusiones, 
correlaci6n del ensayo de Coomb con severidad de la enfermedad, correlacién del titulo de anticuerpo 
maternal con la severidad de la enfermedad, transfusiones necesarias para una cura y el tiempo de 
permanencia en el hospital. 

Se sugiere un objetico standard para medir la severidad de un caso individual. Aunque empirico, 
permite sumas y resuelve un caso con cifras nimericas. Asi el caso puede ser comparado con otros 
casos en un analisis de cualquier fase de la enfermedad. 

Se describe el uso del ensayo Coomb (0 antiglobulino). Se encontré que se puede depender de 
este ensayo, el cual es facil de hacer y extremadamente sensible. Habia una buena correlacién entre 
la fuerza del ensayo y la severidad de un caso. No se hicieron las transfusiones de substitucién a 
menos que el analisis fuera positivo. 

Se describen los errores al hacer la transfusién de substitucién. Estos errores incluyeron el usar 
muy poca sangre, dilatar la operacién demasiado, dar sangre en la vena umbilical, inyectar calcio 
impropiamente, dejar de proteger al infante contra exposicién y deshidratacién. 

Se presenta en detalle una técnica para la transfusién de substitucién haciendo sugerencias para 
evitar los errores hechos en estos casos. Se enumeran las ventajas inherentes en la transfusién de 
substitucién. 


416 North Bedford Drive 
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SPECIAL SECTIONS 


THE PEDIATRICIAN AND THE PUBLIC 
AN OPEN FORUM 


PauL A. HARPER, M.D., Editor 


Statements appearing in this column do not necessarily reflect the opinion of the editor nor are they 
to be interpreted as the official opinion of the Academy. 


INTRODUCTION 


HIS issue concludes the series of four papers which were planned to initiate a dis- 
f fowes on the future of pediatric education, Dr. William L. Bradford is professor of 
pediatrics and assistant dean of the School of Medicine and Dentistry at the University of 
Rochester, and Dr. James L. Wilson is professor of pediatrics at the University of Mich- 
igan. It is hoped that this series of articles will stimulate others to express their views or 
to ask questions and state criticism. 

The letter from Dr. Leona Baumgartner to Dr. Hugh McCulloch is concerned with a 
communication from Dr. William F. McGuire, of Wichita. The letter from Dr. J. B. 
Richmond, of Chicago, has to do with the communication from Dr. Hugh Thompson 
which was published in the February 1950 issue of this column. 


DEAR Dr. HARPER: 


The ultimate objective of pediatric training is better health supervision for our children. 
The scope of its application is broad, for pediatrics is general practice limited only by age. 
The majority of students who receive this training do so for the purpose of practice, a few 
remain in academic work, primarily teaching and research, and many devote time either 
directly or indirectly to preventive medicine and public health, fields for which the training 
is particularly suitable. 

From available information it is clear that the immediate future care of our children, 
especially in rural areas, will be mainly entrusted to the general practitioner. In urban 
areas an increasing proportion of child care will become the responsibility of the pediatri- 
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cian, When proper hospital and laboratory services become available to the rural areas, 
pediatricians along with other specialists will locate in these regions. 

While there is now an obvious shortage of pediatricians and even of general practitioners 
in certain rural areas it is clear that the solution of the problem is not primarily the im- 
mediate production of more physicians; but, rather the better training of those who will 
be responsible for the care of children. Whether future medical service for the child 
remains chiefly a function of the general practitioner or becomes an increasing obligation 
of the pediatrician does not basically alter the future program of training. This program 
should provide at least as good a training for the pediatrician as he now gets and a much 
better training in pediatrics for the general practitioner. 

A discussion of pediatric training should consider (1) undergraduate and (2) post- 
graduate instruction. Adequate facilities for undergraduate teaching are essential. These 
are far from adequate in many of our schools as the recent survey by the Academy of 
Pediatrics disclosed. Obviously the essential requirements are: (1) adequate time in the 
curriculum and (2) an adequate staff of teachers in number and in quality. It would seem 
that at least a total of 12 weeks of the total two years of clinical training in the school 
should be allocated to pediatrics. Whether this time should be utilized in a block, or dis- 
tributed throughout the two or even the four years of the school periods is a matter con- 
cerning which difference of opinion might occur. 

Except in unusual circumstances the head of the teaching staff should be full-time. He 
should be supported by two or more full-time associates along with a number of able part- 
time teachers. Instruction should be informal, in small groups. The student should have 
adequate free time for reading, thought and recreation. He should be encouraged to par- 
ticipate in original or supervised research. The element of competition among students 
should be eliminated. This can be accomplished in part, by their careful selection for ad- 
mission to the school, and by minimizing the significance of examinations and grades. 

Much has been stated concerning the comparative merits of the vertical versus the 
horizontal types of instruction. Whatever type is practiced it is essential to provide a well 
integrated program between pediatrics and other departments. The school that is physically 
arranged for this type of instruction is indeed fortunate. 

In certain respects the teaching of the pediatric is not unlike that of the medical de- 
partment. In the past, this concept, along with lack of funds, and sometimes of foresight, 
on the part of school administrators, was responsible for the continuation of pediatrics as 
a subdivision of medicine; in a number of schools, even to very recent times. No matter 
what plan is employed, the chief effect of pediatric teaching upon the student should be 
the appreciation by him of the effect of growth and development upon the human sub- 
ject in health and in disease. If he does not receive this appreciation from the efforts of the 
pediatric department, it is unlikely that he will receive it at all, for the medical department 
is concerned with the problems of the mature subject and now, more than even before, 
with the one undergoing degenerative changes. 

The arrangement and the presentation of the subject matter for undergraduate pediatric 
instruction may be a matter of choice. Obviously it should be comprehensive and material 
should exist for adequate instruction in physical diagnosis and teaching the care of the 
premature and the mature newly born, the general field of infants and children, both 
pediatric and surgical, and the infectious diseases. 

The clinical clerkship should be supplemented by work in the outpatient department. 
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An effective plan is the office type of instruction in which a senior instructor and one or 
two students conduct an office, accepting new patients and following them for the entire 
period of time assigned to this program. Here the student may be led to appreciate the 
fact that at least half the pediatrician’s work is health supervision. 

Opportunity of the student to spend some time in association with a properly trained 
general practitioner or pediatrician is desirable but the value of this experience usually 
depends upon the training and interests of his preceptor. 

The period of postgraduate training should be designed to train graduates for general 
as well as for pediatric practice. Certainly a two year internship is desirable preparation for 
general practice. It should include six months each of medicine and pediatrics and four 
months each of surgery, obstetrics and psychiatry. A third year added to this program 
affords a definitely superior training. 

For the postgraduate training of the pediatrician, three years of pediatrics and a year 
in the laboratory constitutes a superior program. In certain instances it may be desirable 
to have an internship before undertaking the pediatric training. However, if the under- 
graduate training is thorough in regard to the clinical clerkship, this requirement is, in my 
opinion, less valuable than a year spent in the laboratory particularly if some contact 
between the laboratory and the clinic prevails. 

The internship is an opportunity for the student to apply in a practical way some of 
the knowledge derived from his undergraduate training. While his work should be 
supervised, as before, it should be remembered that the student is now a postgraduate. 
His instruction should be stimulating. Opportunity for research should exist and he 
should be encouraged to spend a year or more in the laboratory, preferably after his in- 
ternship. We frequently arrange such a program for the individual who progresses toward 
the residency. 

It may be desirable to arrange a home-visit service. Such visits can most easily be made 
in connection with the well baby clinic. 

Decentralized training in a properly supervised pediatric service of an outlying rural 
hospital is desirable, but care should be observed concerning the quality and duration of 
such instruction. 

The program of postgraduate training should include instruction for the general prac- 
titioner. Arrangements for clinics, lectures and rounds for the staffs of regional hospitals 
can be made. Postgraduate courses and facilities for more extended externships within the 
department are other methods for the instruction of general practitioners. 

Finally, it does not require a realist to understand that adequate financial support is 
necessary for the assurance of the effectiveness of any form of pediatric training. Anyone 
concerned with the administrative responsibilities of a medical school is keenly aware of 
the immediate financial needs of medical education of which pediatrics is but one part. 
The source of probable funds has been the subject of considerable thought and even more 
discussion. It appears fairly certain that funds to support pediatric and other medical train- 
ing will be derived to a less extent from private and to a greater extent from public sources. 
A more important matter would appear to be the manner in which the funds are obtained 
and the management of their expenditure to the end that better pediatric training will 
result in better health for more of our children. 

(signed) WILLIAM L., BrapFrorD, M.D, 
Rochester, N.Y. 
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DeEAR Dr. HARPER: 


In writing about the future of pediatric education I assume that it is expected that one 
give a description of a reasonable ideal which might be attained with an estimation of the 
handicap that may prevent progress. There is, of course, little point in describing an ideal 
that is so visionary that it is unlikely to be met within the foreseeable future. However, in 
the educational survey conducted by the Academy of Pediatrics recently, several excellent 
teaching organizations were seen which closely approach an ideal, and in many other de- 
partments of pediatrics certain features quite ideal in nature were uncovered, so that we 
must consider that a pediatric teaching organization that could quite practically be called 
ideal is even now within the reach of all universities. In the past three years since the 
survey was completed, progress in certain schools previously poorly supported has been 
so great as to show that it is quite possible that enormous improvement may be made in 
the near future in pediatric education. It would be an excellent idea, but one that would 
take a great deal of space and time, to write a description of a complete pediatric teaching 
machine constructed with outstandingly excellent features selected from various medical 
schools so that one could form on paper, so to speak, an “all-American team” for teaching 
pediatrics. 

Since in this column recently I have already had the opportunity to offer an expression 
of my own hopes for improved pediatric education in a letter to Dr. Park, describing what 
I thought should be done if increased funds were available for pediatric education, I 
might well spend more time on other aspects of the problem than a mere statement of an 
ideal. 

Before a description of an ideal program is even roughed out, one is faced with the 
practical need of considering what the practice of pediatrics for which we must train men 
is becoming through the natural influences resulting from public demand, as well as to 
consider factors which will greatly influence the pattern of the future of pediatric education 
but which may be adverse and which we should oppose. 

To consider first what demand we are trying to meet when we train a pediatrician, 
what: sort of man are we trying to produce? Briefly, it is very clear that the pediatrician 
is becoming rapidly a general practitioner in a limited age group, but the first general 
practitioner who is specially trained, and that more and more he is acting as the family 
physician, especially with young ceuples, and that he does preventive as well as diagnostic 
and therapeutic medicine for fully half his time. It is clear that this development of pedi- 
atrics is something that is desirable, that the public desires it and is willing to support it. 
It is also clear that the need for more pediatricians is very great, and that the opportunities 
for them to earn a living at present are very numerous. The increase in the number of 
pediatricians almost seems to be following a geometric curve from the period of some 
20 years ago when it was definitely accelerated by the formation of the Academy of Pedi- 
atrics, as there has been no tendency in this generation to form a guild system to the ex- 
clusion of new young men. 

A corollary of the position of the pediatrician as family physician is the place of practice 
chosen by the younger pediatrician. Until relatively recently one found all the pediatricians 
in large cities. There is still great concentration of pediatricians in our few larger cities. 
However, there is very definitely a tendency for the younger men now to go into smaller 
and smaller communities. We have no exact data on this but anyone teaching young 
pediatricians sees the trend, Where formerly huge cities were the natural future homes 
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for pediatricians, now towns as small as 10,000 population attract them and around 
these towns the rural neighborhoods profit from their services. After the first pediatrician 
becomes established in such a neighborhood, another soon follows. Even some smaller 
communities furnish a good livelihood for the young pediatricians and this trend is be- 
coming more evident as the public more and more becomes used to “baby doctors” and 
accepts them as a source of aid to their growing families not beyond their economic re- 
sources. These men certainly cannot specialize within the field of pediatrics, but must 
keep their broad interests and constantly widen their experience. 

The demand for young men to get training in pediatrics, which reflects the demand of 
the public for their services, presents an increasing load for our teaching programs, a 
heavy one which must influence our plans for the future since somehow or other the 
demand must be met. As a consequence of the increased teaching load we find it increas- 
ingly necessary to look to the training of. specialists within the pediatric group. We must 
look for greater opportunities to train more men who will be competent as teachers and 
investigators, to do research and to be specially interested and skilled in certain sub- 
divisions of pediatric activities. We are beginning to see already many pediatric allergists, 
a field so profitable that it has attracted many young men, but pediatric cardiologists, 
neurologists, psychiatrists, etc., are developing and are found in teaching centers where 
they are essential to the function of a university program. We must plan our teaching 
program and hope for it to develop so that many more of these men will be trained, be- 
cause the present dearth of training facilities is essentially a dearth of teaching personnel, 
which derives of course not only immediately from the absence of such trained men but 
primarily from lack of funds to support them. 

With the concept that we are training men to be experts in the general practice of 
medicine with infants and children, and realizing that among them certain “‘specialists,”’ 
particularly for academic work, must be developed, we may attempt to sketch in broad 
terms the ideal pediatric educational organization. It must be a department within a 
medical school within a university, such as will give a young man, as a student, under- 
graduate or graduate, an opportunity to study under stimulating circumstances with con- 
stant supervision by superior men, and to practice medicine in this environment under that 
supervision but, and this is crucially important, with constantly increasing responsibility. 
The ideal system is basically a tutorial, apprenticeship type of education. This means that 
the student, especially in the later years of his training, must have contact with such a 
large volume of patients that he can get a proper balance between the serious and mild 
forms of aberration from health. He must work in an academic environment where groups 
of men, highly specialized in their interests, are busy in such a way that their opinions 
and their experiences can constantly be available to him as he assists them. It must be in 
an environment that will teach him above all to be self critical, and this means that re- 
search must be carried on, and that he must know about it and even as an undergraduate 
engage in it to some extent if only to have conversations and contacts with the men who 
are carrying it on. Ideally we would want him to engage in certain research and some- 
times it seems as if it would be more instructive to him if the research project that en- 
gaged his interest turned out negative or with disappointing results. He must, above all 
things, learn the difficulties of acquiring new information, acquire the discipline of 
clinical observation under controlled conditions, and begin to understand the nature of a 
true experiment, clinical as well as biochemical and physiologic. Our purpose can be 
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stated again, as it has so often in the past: to train the young man so that his independent 
experiences as he earns his living throughout the rest of his life away from an academic 
center will be a continual educational program for him; so that he can be critical of his 
own experiences and so that he can critically read medical journals and separate the 
wheat from the chaff. 

Let me consider next the trends in medical education which may affect the future of 
pediatric education in an adverse way to prevent attainment of our ideal. The public cer- 
tainly expresses the feeling of a shortage of medical personnel. Regardless of statistics as 
to the number of physicians for the number of patients as it averages the country over, 
since people have difficulty in quickly getting a physician or obtaining his services in their 
homes, or need to wait long periods in his office, they certainly are demanding more 
physicians. The requests for admission to medical schools by qualified young men is 
pressing and is far greater than can be met and of course, at least in part, this results 
from the present considerable financial rewards to practitioners of medicine and this in 
turn results from the increased demand for their services. 

All this builds up an enormous pressure, which is increased by certain governmental 
agencies, for more admissions to our medical schools. Particularly in some state-supported 
institutions, the pressure on existing schools to take more men is enormous and is backed 
up almost by a threat of withdrawal of funds or refusals of increased support. In one 
bill before Congress offering aid to medical schools, the amount of support to a great 
extent was conditioned by the number of additional students that might be accepted. It 
is very clear that the quality of medical education can quickly deteriorate under this pres- 
sure and it is also clear that very few lay people understand the mechanism of medical 
education and can see clearly why it is not practical simply to build larger class rooms and 
hire a few more instructors and perhaps install a loud-speaker system in the class room 
and therefore take more students. Regardless of the need for more physicians, it is very 
likely that the quality of training will be sacrificed if this trend is not controlled. Even 
with the development of the therapeutics of medicine to its present high level I for one 
emphatically believe that the public would suffer with more but poorer physicians and, 
in fact, am not sure but that even fewer but better physicians would be more advan- 
tageous if such a choice had to be made. 

In any discussion of the content of a pediatric training program, the expression of 
need for more and special emphasis on many different features of medical education be- 
comes so great that one feels lost to satisfy everyone. Among practitioners who enter into 
such discussions, there seems apparent a great need for more training in what can be 
called the practical aspects of pediatrics. Should students have an opportunity to work in 
doctors’ offices and see actual ‘‘practice” ? What are we going to do about giving them a 
little experience in visiting patients in the home, a very time-consuming clinical experi- 
ence but without doubt valuable? Should they be taught anything 2bout medical book- 
keeping, about the business aspects of medicine? There is much criticism that too much 
time in hospitals is spent taking care of rare diseases and indeed this perhaps is getting 
worse, especially in our medical schools which are placed in smaller towns and dependent 
mostly on serious “‘referred’’ problems. How much time in the undergraduate course and 
in the graduate years can one afford a man for this “practical” aspect of his training ? 

The psychiatrists come in for their clairn of time, which is enormous. One could well 
spend a large part of the intern years, to say nothing of undergraduate years, in studying 
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psychiatry. Much of the psychiatric attitude that the student needs to acquire, the non- 
technical but all important attitude of sympathetic understanding and sensitivity to emo- 
tional problems that is essential to the good physician, he should get certainly by absorp- 
tion from everyday work in a hospital where the emotional aspects of the patients are 
habitually and ideally considered. Such training is hardly a special skill, and it cannot 
be acquired from a special “course.” 

Although severe disease has enormously decreased in childhood ages and although 
the demand for psychiatric guidance is so great that it must for the most part be met, 
if met at all, by the general practicing physician and not by specially trained men, never- 
theless the primary need of parents in the care of their children, the primary reason for 
their seeking medical advice, is that their physician will recognize the less than one per cent 
of problems where good medical treatment on an organic level makes the difference be- 
tween permanent good health and bad health, or between life and death. At all costs such 
education and experience must not be neglected. Any pediatric educator must keep clearly 
in mind that although the public is requesting all sorts of services from pediatricians, 
psychiatrically and somatically, although it is concerned about minor habits, pinworms and 
tics and colds, fundamentally people go to the physician and have confidence in him be- 
cause they expect serious illness or death to be cured or prevented. All the many social, 
psychiatric and economic and minor physical problems must not be allowed to take time 
away from the learning of clinical medicine and the physiologic basis for diagnosis and 
therapeutics of serious disease. The fundamental requirement of the pediatrician, therefore, 
is to be well able to take care of the 1% or 1/10 of 1% of the complaints which are 
serious, and although the man in his few years of protected training may spend more than 
half his time with experience with serious conditions which he may not see in practice more 
than 1% of his time, this proportion may be perfectly justified. 

Another trend in pediatric education is apparent which we must seriously consider 
since it may cause deterioration of graduate medical education although it might instead 
improve it. Increasing realization of the need for pediatric professional services in the 
smaller hospitals makes the demand for resident physicians in training greater year by 
year. Since the demand by residents for training opportunity is also great, at first thought 
the solution seems simple. Nevertheless, the training that a man gets by acting as a resi- 
dent physician in a hospital is not necessarily good unless the attending physicians are of 
teaching caliber, and unless the organization of the hospital is planned and directed 
towards the training of young physicians. For many years in this country both interns and 
residents in graduate training have been exploited for the good of the hospital and the 
patients, an exploitation aggravated by the need of ‘“‘credits” for specialty Board require- 
ments. This, of course, might be considered in part a virtue since it results in immediate 
better patient care. Nevertheless, if our primary aim is education, if our young physician 
is making great financial sacrifices to work for a pittance to get that education, training 
must come first and the need for education must not be exploited for the purpose of giving 
service to patients. Many hospitals throughout the country who are demanding resident 
physicians to aid them in the care of their patients are doing it because of the service 
they will get free for their patients rather than because they are willing to develop an 
educational organization which will be fairly expensive. In most hospitals certainly, the 
good end, that is, better service to patients, should be met on a sound financial basis with 
fair payment for professional services given to young physicians for their work and not 
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by demanding the physician’s time at nominal pay under the guise of offering educa- 
tion. We might consider, for instance, the situation of an average good sized 100 bed 
hospital away from all educational centers. There are a great many such institutions 
in this country that should not fairly be used as teaching organizations. In such a hos- 
pital, figuring very conservatively indeed, the patients may pay through their own re- 
sources, insurance schemes, or some charitable agency, a good $100,000 a year for medical 
services while bed patients, exclusive of special treatment and surgical attention. Certainly 
from such funds money should be available to pay for resident physician services at a 
level that would attract them to work for one or two years. However, if this 100 bed 
hospital can be run as an educational institution with libraries, laboratories giving more 
service than completely necessary for patient care, with attending physicians not too busy 
to study and to teach, and with willingness to delegate responsibility while giving super- 
vision, then another valuable unit is added to our teaching resources. For a small hos- 
pital, isolated and without close university contacts, this is difficult and expensive. 

An attempt actually to describe an ideal teaching organization in specific terms will 
take much space and, expressed in a few words, may be misleading. In the first place, 
knowledge of technics of medical education is not so thoroughly established that we should 
accept any crystallization of programs. Pediatrics can be taught in many different ways 
presumably equally efficiently. There is room for great experimentation and we must never 
set down a single ‘ideal’. program that should be considered a pattern. It also must be 
very obvious, although I have not emphasized it here, that we cannot adequately de- 
scribe a program for pediatric education independently of all medical education. So much 
needs to be done to improve our basic medical curriculum that one can hardly begin to 
think of an ideal pediatric teaching plan without first postulating fairly radical changes 
in the whole medical school curriculum. A big change should certainly be the allocation 
of a greater proportion of the student time to the study of infants and children than has 
been given in most medical schools. However, accepting medical schools as they usually 
operate now with departments set up in the traditional way, I can emphasize the few 
basic features of training that I think must be preserved in any future plans though 
with modification and improvement. 

The basic instruments which we now use for teaching pediatrics are wards for bed 
patients, outpatient departments with different special clinics, well baby clinics often in 
separate buildings, laboratories and, of course, class rooms and lecture rooms. How should 
they be reconstructed for better use in teaching and what is likely to happen because of 
the trends we have noted? One thing seems certain, that with the leveling of incomes in 
our country and with medical indigency decreasing, either because of greater prosperity 
or because some insurance scheme or charity pays the cost of professional medical care, 
the number of poor people to be treated as medical indigents to be used as ‘‘material” 
for our education systems is diminishing. This is certainly as it should be. It would be 
absurd for a minute to consider continuing medical indigency because of its convenience 
in a teaching program. Happily, it is quite possible to teach well and, I believe, better, 
by making use of private patients. These can be either private patients of individual physi- 
cians, or, conceivably in the future, private patients of teaching organizations. Let us 
hope it would be organizations controlled entirely by the physicians insofar as professional 
medical care is concerned. 

We should look, therefore, for discontinuance of our wards and we should think 
instead of teaching from bed patients, not with the mental picture of a big room where 
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we wander on ward rounds from bed to bed. The time for that is in the past. 

The ideal program of the future should, as it does now, ensure that there be enough 
bed patients to have at least one new one every two days for each medical student assigned 
to this type of work. Therefore, if we consider that every student should have at least 
one month’s training in pediatrics with bed patients then we can readily calculate how 
many patient admissions we should have. I certainly think one month “bed patient” work 
for each student is a minimum, although we should not infer from this that all this time 
has to be given continuously for bed patients. That is a matter of practical organization 
which depends upon the physical setup of the hospital. The very marked tendency to 
hospitalize all except most minor illnesses, which the increasing use of hospital insurance 
schemes will accelerate, is a good trend from the point of view of medical education 
since clinical training, from a practical point of view, must be concentrated in hospitals. 

Next, our clinics or our outpatient departments need changes. We should plan these 
as group offices for medical practice and a good outpatient department is just that even 
now—a place where patients can come in and be seen repeatedly by their own physicians 
even if an intern, in his own offices. With the increased demand for medical training, 
it is obvious that in many places we are running short of teaching material, if we can 
accept such an unfortunate designation for patients, and we need a lot of it. Our office 
practice, or outpatient if you please, as a basis for teaching pediatrics, has been unfortu- 
nately neglected in many schools. Such training should be considered absolutely essential. 
One could no more say that the bed patients or the outpatients are more important than 
one could say whether the chassis or motor of a car is more important. Certainly, pediatric 
training cannot be well rounded without service to ambulatory patients seen in offices. We 
can estimate that a junior or senior student should see a new patient at least every two 
hours in the time assigned for that work, though obviously not for a full day every day 
as time for discussion and conferences must be allowed. We must also provide a place 
and an ample number of patients for the resident staff who will be training themselves 
at the same time and who are essential in the organization for the undergraduate teaching. 

The organization of special clinics, cardiac, allergy, psychiatric, neurologic, etc., needs 
much reconsideration in the teaching program. The future will probably see even a 
greater tendency to such suborganizations as medicine gets further complicated. There are 
considerable disadvantages in special clinics for medical students and for the men who 
expect to practice general pediatrics. The student, whether undergraduate or graduate, 
often changes his mode of thought when he moves from one special clinic to another and 
so quickly becomes too specialized. In the general clinic supported by numerous special 
clinics there is also a tendency to shuffle off patients who can be seut to some of the special 
clinics and so the student can learn to do poor and superficial work. The excuse for the 
special clinic is that it collects a group of patients in a convenient way for a man who is 
particularly interested in them. It is practically necessary in some cases because of the or- 
ganization of the follow-up system or of the use of special equipment for diagnosis or 
therapy. However, from a teaching point of view, it is far better to reduce these special 
clinics as much as possible to allow each student or house officer to follow each of his 
patients whatever their special problem as far as possible and to use the specially skilled 
man more as a “roving’’ consultant. This costs the ‘‘specialist” time, but all teaching costs 
time. It would be far better, therefore, for our cardiac, allergy, neurology and psychiatric 
consultant to see a patient, on arrangement, in consultation with a young pediatrician in 
the same room at the time of the first visit. The same comment certainly can be made 
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about the so-called well baby clinic. In well baby care we have a very essential part o/ 
pediatric training. No man should be allowed to go into practice without considerabk 
experience in the care of babies who are brought with no other complaints except that they 
are growing and need a formula change and because their mothers want to ask littk 
simple questions. The group of well babies should not be separated from those who may 
have ills, because, as a matter of fact, there can be no sharp separation except on the 
basis of the mother’s or nurse’s diagnosis. It is not right that an infant be seen by one 
physician in one place to get his formula changed and by another in another place because 
there is a question of anemia or bronchitis or otitis media, etc. The student should noi 
approach a new infant patient with that baby labelled in his mind as being well or as 
being sick or as needing a formula change or as needing a diagnosis of a headache. He 
should approach them all with as little prejudice as possible. 

We should allow neither our resident nor our student to think of himself first one 
month as an internist in the pediatric age, the next month as a neurologist, and the next 
month as a psychiatrist, etc., but at all times to think of himself as a general physician 
who is supervising, with consultation assistance of his teachérs, the complete mental and 
physical health of his patients. 

We should, therefore, incorporate our’ present well child care in the general offices of 
our outpatient teaching organization. There is no reason to fear cross infection if such a 
place is properly equipped and constructed, but that needs more discussion than should 
be given here. If we have only a large waiting room and a few small examining rooms, 
mixing all types af patients may be impractical, but that is not the way group practice 
should be carried out and we should plan to model our teaching organizations after the 
best of group practice habits. It seems to me most important in decreasing costs and in- 
creasing efficiency and quality of medical care that group practice with offices in hos- 
pitals, so that all laboratory, x-ray, and consultative facilities can be concentrated, be 
encouraged. This also makes the organization of a teaching program easier. I can think 
of no more important step to improve medical care, decrease its cost, as well as to improve 
medical education, than the reorganization of medical practice, private or otherwise, 
around hospital units. 

The laboratory in clinical teaching needs much discussion. It becomes more and more 
essential to the practice of medicine to have laboratory assistance and this dependence on 
a laboratory may become much greater in the future. Laboratory aids in diagnosis have 
been so emphasized in medical education, however, that we have gone too far and many 
of our students come out from our university teaching centers with altogether too great 
and uncritical a dependence on the laboratory. We might well find a place here for a 
criticism of blind thoroughness in the practice of pediatrics. Thoroughness can well be 
a vice when the student is taught rigidly to do certain routine things repeatedly as a certain 
mental button is pressed in his mind. We find again and again young pediatricians who 
are considered well trained with a conception of a good “work-up” of a patient which 
consists of many routine laboratory procedures which have no virtue really except for the 
completion of the “record.” He orders his laboratory work almost in the blind hope that 
if he puts enough nickels in the slot that the jack-pot and the diagnosis will fall out, 
and when he seeks consultation finally he either proudly exhibits or expects to receive 
a long list of irrelevant laboratory data. 

In spite of all this, nevertheless, more and more we will be dependent, and critically so, 
upon the laboratory. Now, it is essential that while our student is studying clinical medi- 
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cine he be studying physiology and bacteriology, and so he must also be working in the 
laboratory. It is usually not practical that he takes his own specimens and works them 
out for himself in the laboratory. We are responsible for patients too as well as for teach- 
ing, and casual duties in such specialized fields as the laboratories now present are usually 
not feasible. Nevertheless, for certain periods of time our intern, and with him our under- 
graduate student, should be working in the laboratory, carrying out the technics so that 
he also knows just what they mean for the individual patient. But even when assigned to 
the laboratory, he should consider a sputum or a bit of blood, not as just that, but the 
sputum of Mary Smith who has had a cough for three days or the blood from a certain 
infant who has severe diarrhea and dehydration, and he should know in general the 
clinical picture of both. Then it may be possible for him to carry out some of the indicated 
procedures under direction, seeing the limitations of the procedure itself, its faults and 
its errors so that he will learn how to evaluate it. To make full use of the laboratory 
with its dual purpose of service and education there must be the closest possible coordina- 
tion between the work in the laboratory and the patient in the office or on the ward. This 
is greatly aided by physical propinquity. Ideally, I would like to see a laboratory just by 
the wards or just off the outpatient department; the closer they are together the better. 
The young intern or resident with his assistant senior student in walking about the hos- 
pital in his work should be accustomed to stop at the laboratory and look at the blood 
cultures of the specimens that he took last night and talk to the technician and the resi- 
dent assigned there. It should be as important to have a patient's laboratory results at 
demonstrations and ward rounds as it is to have the x-rays and the patient's record by his 
bed or at conferences about him. 

It is of course necessary in an ideal teaching program to have good technical laboratory 
assistants. Too frequently we have tried to rely on interns and medical students for labora- 
tory work usually for economy rather than for honest reasons of teaching. There is no 
excuse for medical students to take valuable time when they are learning clinical medicine 
to learn to do “white counts’’ or at least to spend any more time doing those things than 
is necessary for them to be reasonably adept. Technical procedures requiring skill rather 
than judgment should be taught before the student becomes engrossed with the im- 
portant problems of a patient's personality and diseases and accepts clinical responsibili- 
ties. A very satisfactory organization of routine laboratory duties, for instance, is to require 
a technician to collect blood for the hemoglobin, white blood count, red blood count 
which she can do well without using much more than digital skill, to expect her also to 
prepare the routine stained smear, but require the medical student or resident to be re- 
sponsible wholly for the study and the interpretation of the blood smear, just as he cer- 
tainly should be for study of the sediment of the urine. In many hospitals I fear we must 
wait for the future for funds to make possible this arrangement. 

There is no necessity for me to emphasize the importance of medical research. We all 
know that one bit of successful research may accomplish more for mankind than several 
crops of physicians harvested from medical schools. However, a very important by-product 
of research is its essential and good effect on the mind of the student who is to be the 
practitioner. Likewise, the production of new men able to do good research depends on 
the proper stimulus of the medical student by contact with actual research activities. Re- 
search activities in special clinics and in laboratories are an essential part of medical edu- 
cation and must be closely and wisely integrated in the teaching program. The further 
away the research laboratories are, the more secluded the men in them become, the more 
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they are permitted to hide in their own little marble towers, the less they contribute to 
education, and also the less do medical students and young physicians contribute to the 
stimulus of the research worker. As far as possible, each should have certain teaching 
duties and although it is unhappily true that for good research, men can be and fre- 
quently have been wasted as their teaching duties are made too burdensome, there are 
actually only a few geniuses in investigation in the clinical fields of medicine who should 
be permitted to seclude themselves permanently from medical and from teaching re- 
sponsibilities. 

The teaching of so-called “psychosomatic” medicine has already been mentioned. Its 
importance has been greatly emphasized in the last few years, perhaps a little too much 
emphasized. The word itself is annoying. It implies wrongly that something new in medi- 
cine has been discovered, but of course any good practice of medicine is psychosomatic 
medicine and almost all medicine in the past was ‘‘psychic’’ medicine even though of 
poor quality. Nevertheless, it is perfectly true that in many hospitals this side of a patient 
has been and still is frequently ignored altogether. The words public wards, dispensary, 
isolation hospital and pest house, suggest all too clearly the old preoccupation with dis- 
ease entities with a human patient and his family rather annoyingly attached. Nevertheless, 
we do not need often a separate physical division for this important work, and in many 
cases it would be better to avoid even special clinics, at least for the common and minor 
psychiatric problem. We must avoid separating the patient's “psyche” and “soma” as the 
word psychosomatic medicine suggests. 

We cannot emphasize to the young student how to make a child, newly admitted to a 
ward, become adjusted and happy there and not frightened and psychically traumatized 
unless we practice it. Doing it one way on the ward and another way in the conference room 
with the student is unreasonable. 

In this rambling letter 1 have not mentioned the most important factor in the future 
development of pediatric teaching, and that is its financing. There is no question but 
that a good medical educational system is expensive and will be increasingly so. One 
must practice inefficient medicine to teach good medicine. We cannot departmentalize it, 
handle our child patients as in ‘the assembly line of an automobile factory and still teach 
the man the habits of thinking that we think are essential for the good physician. Patient 
care should be more expensive in a teaching hospital and there is little general conception 
as to how expensive this program is. However, in the course of teaching medical students, 
especially in their so-called clinical years, a great deal of service has to be given, service 
that is excellent, often far better than the patient can get by going to the isolated general 
practitioner or specialist, and often the patient is able to pay for it from his own resources 
or with insurance, or through government subsidy. The patient, however, should not be 
charged for all the costs of clinical medical education because a great many things are 
done for him which should not be charged to service but to either education or research. 
Although to make such a division of charges on any clear and logical basis seems very 
difficult, unless we can foresee greatly increased subsidy of teaching hospitals and medical 
schools, either teaching programs must deteriorate or some way must be found to obtain 
from patients receiving professional service a fair payment to contribute to the total 
budget of a medical school. 

(signed) JAMEs L. WiLson, M.D. 
Ann Arbor, Mich. 
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DeEaR Dr. MCCULLOCH: 


I realize that the recent communication from Dr. William F. McGuire, Secretary of the 
Wichita Pediatrics Society, had nothing to do with the Academy at all but inasmuch as 
there were so many inaccuracies in the statement circulated by Dr. McGuire it seemed to 
me that the readers of PEDIATRICS might be interested in learning the facts concerning 
the actual administrative costs of the Emergency Maternity and Infant Care program. 

The total program was the subject of an extensive administrative survey by an indepen- 
dent group at the University of Michigan some three years ago. Members of the Academy 
who want further information might be interested in reading that study. (EMIC; a Study 
of Administrative Experience, School of Public Health, University of Michigan, Ann 
Arbor, 1948.) 

The essential facts, however, are as follows: 

The wartime Emergency Maternity and Infant Care program, funds for which were 
administered by the Children’s Bureau, was in operation a total of 75 months, from April 
1943 to June 1949. It was not (as Dr. McGuire’s statement says) “for the care of the 
younger children of servicemen only,” but provided maternity care for wives of servicemen 
in the four lower pay grades and of aviation cadets as well as care for infants of these 
servicemen who became ill during the first year of life. A total of 1,223,000 wives and 
231,000 sick infants received benefits of this care. The average cost of maternity cases was 
$92 and of sick infant cases, $64. The total cost of the program to taxpayers for the 
benefit of servicemen who risked their lives in the defense of our country was 
$127,000,000. The cost for 1945 alone, the peak year, was not, as Dr. McGuire's circular 
says, $175,000,000, but $46,000,000. 

Of the total $127,000,000 expended for care, 2.3%, not 60%, as Dr. McGuire's 
circular states, went for administrative expenses. That is, 97.7% was paid by State health 
departments to hospitals, practicing physicians and other professional personnel rendering 
services to servicemen’s wives and infants. 

(signed) LEONA BAUMGARTNER, M.D. 
Washington, D.C. 


DEAR Dr. HARPER: 


Although it was adequately answered by Dr. Park, the letter of Dr. Hugh Thompson 
(PEDIATRICS 5:347 (Feb.) 1950) raised some very serious points concerning the conduct 
of your editorial section which require widespread expression of opinion by the Academy 
membership. I am therefore taking the liberty of offering some comments on attitudes ex- 
pressed by Dr. Thompson which I believe are not in the best interests of the Academy. 

Dr. Thompson attacks the propriety of presenting minority opinions in ‘The Pedia- 
trician and the Public” by his statement, “. . . I feel that the majority who are practicing 
physicians and not full-time teachers should definitely control public expressions in this 
realm. I do not believe the majority wish either to be portrayed as neutral on compulsory 
health insurance or to be educated to accept it.” As a democratic organization it would 
seem incumbent upon the Academy to offer expression for a variety of opinions. To do 
otherwise ultimately means that the majority is talking only to itself. Is this not one of the 
difficulties of organized medicine today—namely, that it has talked only in terms of 
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majority opinions within the profession without realizing that other opinions outside the 
profession were held by a majority of the population? I refer, of course, to the expres- 
sion of public opinion in the form of the election of the Truman Administration with 
its advocacy of a national health program. As a matter of fact, if Dr. Thompson’s advocacy 
of suppression of minority thought is valid, would it not also be appropriate for the 
Truman Administration to undertake suppression of the National Education Campaign 
of the American Medical Association, since at the present time it could interpret this 
campaign as an expression of “minority opinion?’ Of course I do not suggest any such 
policy but am only indicating the absurd results once we start on the road to suppression 
of ideas. Of course, we must also constantly remember that the founding fathers of 
this Nation also held ‘minority opinions.” 

Another very critical point revolves around the whole question of when minority 
opinions become majority opinions and what might result from suppression. Even those 
of us who are relatively young in medicine can remember that not many years ago 
advocacy of voluntary health insurance constituted a minority opinion within the American 
Medical Association. Yet today the whole national educational campaign revolves to a 
considerable extent around the fact that such advocacy constitutes majority opinion. 

The whole role of minority opinion requires re-evaluation. Progress is achieved by 
striking balance between extremes; in order to do this we must be aware of both sides and 
not retract unto ourselves. In this respect your column has stood out as a beacon light 
of clarity. It should be pointed out that it is unique in American medical literature and 
many in other specialties have come to look to it for information and to hope rather en- 
viously that their journals possessed its counterpart. I like to feel that it, among other 
activities of the Academy, has played a major role in making the pediatricians of the 
United States one of the best informed groups on the social aspects of medicine. 

One other point in Dr. Thompson's letter deserves comment. He states, “The Academy 
of Pediatrics started off as a scientific organization and as such has contributed much to 
the advancement of child care in this country. While its management has not been pre- 
viously in any way a democratic one, few members, and I have been one for 13 years, 
have objected to this as long as the Academy confined itself to scientific matters.’ This 
condemns the Academy as basically undemocratic. I do not profess to understand all the 
implications of this statement but as one who has relatively recently come into membership 
I have been impressed with just the converse which is in contrast to many other medical 
organizations. Except for the balloting at the national meeting, various ballotings have 
been held by mail with solicitation of votes from 100% of the membership. How many 
other medical organizations have so conducted their affairs? The president has solicited 
opinions on various Academy matters from time to time and has otherwise kept the mem- 
bership informed on current trends within and without the Academy. It would seem that 
the opposite of Dr. Thompson's statement is true from where I sit. 

With very best wishes for a continuing vigor to your column, 

(signed) J. B. RICHMOND, M.D. 
Chicago 




















TRENDS 


By JoHN P. Husparp, M.D., Contributing Editor 


This and subsequent descriptions of events and trends are intended to be unbiased and factual, pre- 
senting both sides of controversial matters so that conclusions may be formed from critical appraisal 
of things as they are. These statements do not necessarily reflect the opinion of the writer nor are 
they to be interpreted as official opinion of the Academy. 


\ ," J 1TH the publication by the American Public Health Association of the 7th 

Edition (1950) of ‘The Control of Communicable Disease in Man,” it is timely 
to call attention to far-reaching changes which are taking place in respect to isolation, 
quarantine, placarding and other control measures. The present trend toward liberalizing 
quarantine restrictions for certain of the common communicable diseases of childhood is 
very well demonstrated by the following report of recent changes in communicable disease 
control in New Haven, Conn.—a report which has been specially prepared for this column 
at our request: 


New Haven and many other communities have instituted radical changes, during the 
past few years, in the control of communicable diseases. The time for isolation of children 
has been noticeably diminished, and a great many Health Departments have discontinued 
quarantine placarding. 

There are several reasons for the changes. Research and continuous study have shown 
that, in itself, quarantine is not efficient; and the newer drugs such as the sulfa series and 
the antibiotics usually shorten the period of illness of communicable diseases, thus mark- 
edly lessening contagiousness. For example, study of past experiences and present trends 
have revealed important facts concerning four common childhood communicable dis- 
eases. 

It has been determined that these diseases, rubeola, rubella, epidemic parotitis and 
varicella should be allowed to occur in childhood, rather than attempt prevention with the 
alternative of having them contracted in adolescence or adulthood. These diseases have 
no preventives, and adolescents and adults are being attacked in greater numbers and with 
greater severity. There is an increasing number of cases being reported where contraction 
of rubella by pregnant women has resulted in malformation of the fetus or even 
miscarriage. Also, epidemic parotitis in teen-age boys and in men may result in orchitis. 
Therefore, many health authorities do not deem it advisable at the present time to exclude 
contacts of these diseases from school, although isolation of cases is still enforced, pri- 
marily for the protection of the patient. 

The health officers of New Haven, East Haven, West Haven, North Haven and 
Hamden and the private physicians of these communities who care for children agreed that 
parents should be informed by every means possible of the important fact that childhood 
diseases should be allowed to occur in childhood. Moreover, the study and survey, initiated 
and carried through by the New Haven Health Department, brought to light facts and 
the convictions of the nearly 200 physicians. It was decided that mere collecting of num- 
bers was not enough, a positive approach to these four virus infections was now necessary. 
An important aspect of this study was that a great number of parents are still disturbed 
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when their children are exposed to the diseases. The physicians concluded that in order 
to eliminate unnecessary fears, it is important to inform parents publicly that: 


1. The number of cases of the diseases has remained fairly constant through the years. 

2. They are not preventable—though gamma globulin has been used to modify or 
temporarily prevent rubeola. 

3. There has been a constant and progressive decline in the mortality rate and the four 
now cause no deaths. 

4. Quarantine has proved ineffective, undesirable and has been eliminated. 

5. In previous years the great majority of fatal cases of these virus diseases resulted from 
bacterial complications rather than from the diseases themselves. . 

6. Effective treatment of the bacterial complications has been insured by the develop- 
ment of the sulfa drugs and the antibiotics. 

7. Adolescents and adults are being attacked in increasing numbers by these diseases 
and they strike those past the age of 12 with greater severity. In addition, a childhood 
disease in a parent is much more serious, as far as the family is concerned, than the same 
illness in a child. 

8. There are an increasing number of reported cases in which contraction of rubella 
by pregnant women has caused malformation of their unborn children. Also, epidemic 
parotitis in teen-age boys and men may resuit in orchitis. 


This evaluation of the status of the control of virus childhood diseases is not new; 
it has been presented by other health departments and interested physicians. In New 
Haven, the added action was the crystallization of the entire local medical profession’s 
thinking into a concerted effort by all of us in our mutual function of providing the best 
medical care for the population as a whole as well as what is best for each individual 
patient. 

Years ago, the child with scarlet fever was isolated for as long as two months. Only 
five years ago, the isolation period was three weeks, and patients were frequently sent to 
the isolation hospital. At the present time, the minimum isolation period is two weeks 
for any hemolytic streptococcal infection, not just scarlet fever, and hospitalization is the 
exception. Family, child and food-handler contacts are quarantined for seven days. 

The regulations governing contacts to scarlet fever and other beta hemolytic strepto- 
coccal infections were changed recently. Since penicillin is efficacious in these infections, 
family, school child and food-handler contacts may now receive penicillin from their 
family physician and not be quarantined. The method of administration, dosage and type 
of penicillin is optional with the physician but shall be adjusted so as to maintain a mini- 
mal effective blood level for seven days. The regulations concerned with isolation of 
patients with beta hemolytic streptococcal infections are not changed. 

Patients with pertussis used to be isolated for many weeks, and contacts also stayed 
home. Now patients may return to school upon recovery, but no sooner than three weeks 
after onset of illness. School child contacts who have had the disease or received the series 
of pertussis inoculations are not excluded from school; but a booster injection is recom- 
mended for the latter group. Children who have never had the disease nor the preventive 
injections are excluded for two weeks; however, if prophylactic inoculations are initiated 
immediately and given at fortnightly intervals, the school child contact may continue at 
school. 

An additional control measure is the sending to all parents of children of a classroom 
where a case of pertussis has occurred, a note so stating, and urging the initiation of pre- 
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ventive inoculations or a booster injection. 

There is no change in the isolation of patients with meningococcal meningitis; but 
household contacts are not quarantined if they receive sulfadiazine prophylaxis. 

The control of diphtheria is assumed to have been accomplished by routine immuniza- 
tions; and yet outbreaks and epidemics are appearing in this country as in Europe. The 
low morbidity of the past few years probably induced low carrier rates; which is borne 
out by the marked drop in the per cent of negative Schick reactions in young adults, both 
here and in Canada. Therefore, the New Haven Health Department has this year initiated 
the administration of a booster inoculation of diphtheria toxoid to fifth grade students. 

At this time of year, just before the usual outbreaks of communicable diseases, an im- 
portant message was sent to all parents about another change in the immunization routine 
in the school system. Schick testings of school children by the health department was dis- 
continued ; and all parents were urged to see that their children have a booster inoculation 
just prior to, or during the first year of school life. The reasons presented to the public 
were as follows: 

“The protection against diphtheria, whooping cough and tetanus that was afforded by 
the inoculations your children received in infancy do not last either forever, or even dur- 
ing the entire school life. All physicians recommend a reawakening, a booster, an added 
stimulation to the protection produced by the injections given two to five years ago. 

“The greatest number of cases of all the childhood communicable diseases occur during 
the first few years of school life. Therefore, the additional and important protection given 
by the one booster inoculation protects a child during that period of greatest hazard. Pres- 
ently available immunizing agents contain all three vaccines, and bolster a child’s resist- 
ance to a level high enough to afford adequate protection. Protection is like fire insurance ; 
a child’s ‘health insurance’ needs renewing.” 

The new regulations governing communicable diseases have accomplished several things. 
Those stricken with the disease and their contacts do not lose so much school time; and the 
job is made easier for the teacher. The shorter isolation periods for the sicknesses mean 
a great saving in nurses’ and doctors’ time as well as family difficulties. Parents no longer 
have their other school children underfoot while one child is ill. Furthermore, the fre- 
quent fuss and furor attending the occurrence of either a case or outbreak of rubeola, 
rubella, epidemic parotitis or varicella in the immediate neighborhood necessitates parent 
education in the facts already presented. 

One final thought concerned with child care is the difference in attitudes of health off- 
cers and private physicians. The former considers the greatest care and protection to the 
greatest number, and the family doctor considers what is best for the individual patient, 
an individualism of medical care. In communicable disease control as in other mutual 
functions, the health agency and the private physician must understand that there is a 
difference in approach, why it is different, and that coordinated cooperation is of mutual 
benefit in fulfilling our function and duties. 

ABRAHAM GELPERIN, M.D., Dr. P.H., Director, Bureau of 
Communicable and Venereal Disease Control 
JosePH I. LinvE, M.D., Health Officer 
Morris A. GRANOFF, M.D., Assistant Epidemiologist 
New Haven Health Department 
Department of Public Health, Yale University School of Medicine 
New Haven 
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Myron E. WEGMAN, M.D., Contributing Editor | 


RECENT TRENDS IN BIRTH AND DEATH RATES 


HE charts reprinted below* illustrate the situation in 1949 and early 1950 for the 
pee birth, death, infant mortality and marriage license rates. As explained in 
the November 1949 issue of PEDIATRICS, these rates are estimated by the National Office 
of Vital Statistics on the basis of preliminary reports coming from the various states. Such 
estimates are, of course, open to subsequent correction, but sd with safety be considered 
as reflecting the true situation very closely. 









































MONTHLY VITAL STATISTICS RATES: UNITED STATES, 1949 AND 1950 
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During each month in i949 the birth rate was very close to that for the corresponding 
month in 1948. Only toward the end of the year were the monthly rates for 1949 con- 
sistently under the preceding year. The trend in 1950 continues downward but the differ- 
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1042 























PUBLIC HEALTH, NURSING AND MEDICAL SOCIAL WORK 1043 


ences are relatively small. Each month in 1949 witnessed a well marked decrease from the 
year before in the marriage license rate. Only January 1950 is available for comparison 
at this time but the downward trend has not been reversed and will be related subsequently 
to still lower birth rates. 

February is the third consecutive month in which the estimated death rate was lower 
than the corresponding rate of any previous year. Thus, the estimated rate of 10.1 for the 
three months, December 1949-February 1950 sets a new low for this season. 

Infant mortality, which for most of 1949 was slightly under the corresponding months 
for 1948, shows quite a substantial further drop in the first two months of 1950. The 
infant mortality rate for the first two months together was 30.0, a figure 12.3% lower 
than the previous low rate of 34.2 for the same period of 1949. It will be noted that ordi- 
narily January and February are months of relatively high infant mortality. It may be, of 
course, that this year the seasonal increase in deaths from respiratory disease will not make 
itself felt until later in the spring. If, however, the monthly rates follow their customary 
pattern it is not inconceivable that the annual rate for 1950 may be in the neighborhood 
of 30, or even below, a truly remarkable prospect. 











NEWS AND ANNOUNCEMENTS 


A 2 weeks’ intensive personal course in cerebral palsy is to be given by Dr. M. A. Perlstein at the 
Cook County Graduate School of Medicine, Chicago, from July 31 to Aug. 12, 1950. 

Registration for the course will be by direct application to Mr. James F. Askin, Registrar of the 
Medical School. 


* * * 


A prize of $1000, donated by the Kappa Delta Sorority, is awarded annually by the American 
Academy of Orthopaedic Surgeons for the best research done in orthopaedic surgery or a related 
scientific field by an individual in the United States. The second award, for the year ‘1950, will be 
presented at the eighteenth annual convention of the Academy in Chicago, Jan. 31, 1951. Research 
investigators interested in competing for this prize are requested to secure further information from 
Dr. R. Beverly Raney, Duke Hospital, Durham, N.C., Chairman of the Award Committee for 1950. 

* * co 

The Department of Pediatrics of Washington University School of Medicine, St. Louis, will again 
offer a postgraduate course in pediatrics during the fall of 1950. This course will be 6 weeks in 
length and will begin Sept. 11th. 

Information may be obtained from the Office of the Dean, Washington University School of Medi- 
cine, St. Louis 10, Mo. 

* ¥ * 

Dr. Donald K. Bailey, Cincinnati, has been awarded the recently established Fellowship in Pediatric 
Roentgenology in the Department of Radiology of the University of Cincinnati College of Medicine. 
The fellowship will be awarded annually for a term of 1 year by the Department of Radiology for 
study in the Department of Roentgenology of the Children’s Hospital of Cincinnati. Dr. Bailey will 
begin his studies July 1, 1950. 

* ¥ * 

Dr. Glidden L. Brooks has been appointed Co-ordinator of the Medical Center Hospitals and 
Clinics and Professor of Hospital Administration, University of Pittsburgh Graduate School of Public 
Health. In addition to co-ordinating the services of the Medical Center hospitals, Dr. Brooks will be 
responsible for developing the courses in Hospital Administration in the Graduate School of Public 
Health. He has been Associate Director of the American Academy of Pediatrics’ Committee for the 
Improvement of Child Health and Associate in Pediatrics at the University of Pennsylvania School 
’ of Medicine. 





ERRATUM 


Miller, H. C., and Jennison, M. H., Study of pulmonary hyaline-like material in 4117 consecutive 
births, PEDIATRICS, January 1950 issue. The following two cases were omitted from Table VI, page 13: 


| cerebral hem. intra- | 


29 ? | 1080 | prem. sep. plac. | icine gitiaiel | complete 8 hr. 
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30 | 197 | 1040 | none | none | complete | 130 hr. 
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BOOK REVIEWS 


THE TRAINING OF A Docror, Report of the Medical Curriculum Committee of the 
British Medical Association, London, Butterworth & Co. Ltd., 1948, $1.51, 151 pp. 


Although this book represents the official report of a committee of the British Medical Association, 
one would gather that it does not stem from a “survey” of medical education such as the study of 
pediatric departments conducted recently by the American Academy of Pediatrics, or that of schools 
of medicine now in progress under the auspices of the Association of American Medical Colleges and 
Council on Medical Education and Hospitals of the American Medical Association, At least, the 
book contains no mass of factual data such as is usually found in reports of this sort in the United 
States. As a result, it is difficult to estimate the status of medical education in Great Britain with 
regard to specific items, hence how far the recommendations of the Committee may be at variance 
with present practice. However, this absence of statistical tables gives the writers far more scope for 
consideration of the broader problems of medical education and for an expression of the views of 
the Committee on these problems. The result is a readable, carefully organized and well considered 
analysis of modern medical education, followed by specific recommendations aimed at improvement 
of the same. 

Some of the chapters of a more general nature are especially well done, and should be read by 
every physician concerned with medical education in the United States. Among these may be men- 
tioned specifically the Introduction and the chapters on The Aim of the Medical Curriculum, The 
Study of the Normal Man, The Student and the Patient, The Integration of Medicine and The Meth- 
ods of Teaching. The chapter on Professional Examinations will prove of great interest to both the 
proponents and opponents of examinations. It is the conclusion of this Committee that “well-designed 
and well-conducted examinations are an essential part of the machinery of education.” 

While those sections of the book on individual subjects are naturally of less general interest and 
import, they should have careful study by medical educators in the field indicated. 

The reader who is familiar with American medical education and unfamiliar with that in Great 
Britain will be strongly impressed by the identity of the problems which present themselves in the 
two countries. A few quotations from the report may serve to illustrate this point most satisfactorily. 


The Student and the Patient 
“The approach to both medical education and medical practice should be based on the conception 
of disease as a disturbance or disequilibrium in the structure and function of the organism due to 
pathogenic agents of various types. Present-day medical training often fails (i) to regard the patient 
as a whole, and (ii) to teach the principles and practice of general medicine.” (para. 57, Summary) 


The Integration of Medicine 
“The object of undergraduate teaching is not to train general practitioners, but to provide the 
student with a foundation for his later career in any branch of medical practice.”” (para. 59, Sum- 
mary) 
The Methods of Teaching 
“The student should be taught to synthesize his knowledge as he acquires it, and should be made 
to see the importance of his pre-clinical studies to the fruitful pursuit of his clinical studies.” (para. 
Summary) 
“In ward classes the student should take an active, not a passive part.” (para. 74, Summary) 
“In-patient clerkships should be so organized as to encourage the student's sense of responsi- 
bility for his patients. He should be assigned an adequate variety of cases.” (para. 76, Summary) 


Social Medicine 
“The whole subject of public health as at present taught to the medical student needs to be com- 
pletely recast. The instruction should take two forms, first, the inculcation in the student by all 
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teachers throughout the clinical period of the place, importance and significance of social medicine, 
and, secondly, a systematic course of teaching.” (para. 154, Summary) 

“. . . The wrong way of ‘walking the wards’ has been graphically described by one of our wit- 
nesses: ‘The kind of clinic in which the chief, attended by his satellites, and followed by a throng 
of leg-weary students, moves from bed to bed down the ward, briefly demonstrates case after case 
himself, and delivers unprepared discourses (however wise) on the patients or their diseases, may be 
anything from a boring round to a vivid and even memorable display, but its fault is that the stu- 
dent's role is passive; ...’”’ (para. 209) 

The similarity of problems would seem to indicate that medical education is in almost precisely 
the same stage of development in the two countries. On the other hand, evidence offered in the 
Report would suggest that this statement is not true for all departments. If one may judge cor- 
rectly from this evidence, it would appear, for example, that the teaching of social and industrial 
medicine (the term “social” as used here should not be confused with “‘socialized”) is better de- 
veloped in Great Britain, while the teaching of pediatrics is not nearly so far advanced as in the 
United States. An indication of this situation may be gained from the fact that 214 pages of the text 
are devoted to a discussion of pediatrics, while social medicine and public health fill six pages. Since 
this review will be read chiefly by pediatricians, it may be of interest to examine the section on 
pediatrics in somewhat more detail. 

In the general discussion of pediatrics the following statements are made: 

“Paediatrics is not a specialty in the usual sense; it is general medicine applied to a particular age 
period. It is, however, desirable to teach it in a special course because it has specific problems of its 
own; the age period covered by it is a period marked by rapid growth and development which pro- 
duces situations and problems entirely unknown in adult life. Being thus a horizontal section of medi- 
cine—as distinct from the vertical divisions formed by some other specialties—paediatrics comes into 
contact, like general medicine itself, with many different branches of practice, including social medi- 
cine, psychiatry, orthopaedics and infectious diseases. . . ."” (para. 316) 

‘Paediatrics has a valuable contribution to make to the training of a good doctor. First, perhaps 
more than in any other part of the course, it helps to stress the preventive aspect of medicine, for 
paediatrics includes in its scope the physical, mental and spiritual care of the child both in health 
and in disease, a charge fraught with great possibilities for good or for evil in childhood and adult 
life. Students will find in child life numerous illustrations of the significance and importance of 
prophylaxis, the influence of environment on health, and the reaction of the individual to his environ- 
ment. Secondly, in dealing with children the student learns with special force the value of history- 
taking and the need for careful clinical examination. Thirdly, no other part of his course serves so 
.well to stimulate the development of those personal qualities which are essential in a good doctor, 
such as patience, gentleness, and kindness to the patient.’’ (para. 317) 

In light of the broad views expressed above, it comes as something of a shock to find the following 
statements in immediately succeeding paragraphs. 

‘... . Some teachers regard a period of residence (clerkship) as unnecessary and, indeed, as un- 
fair to the child patients, on the ground that the wards should be quiet at an early hour in the 
evening to allow the children to have a sufficient amount of sleep. This is a reasonable criticism, 
but its value is outweighed by the fact that it is most important that the student should see the sick 
child on admission to hospital since the clinical picture presented might change completely in the 
course of a few hours... .”” (para. 318) 

“. . . It is suggested that 6 such (pediatric) lectures should be given in the third term of the 
first clinical year and 18 during the later period of his clinical studies. . . .”’ (para. 321) 

“. . . The majority of the members of the Committee considers that a separate examination is 
undesirable, but the paper in medicine should always contain questions on child health, and children 
should be included in the clinical examination. The setting and markings of these questions and the 
clinical examination should be undertaken by the paediatrician in co-operation with the teachers of 
medicine. The inclusion of paediatrics in this way as a normal procedure would preserve the integra- 
tion of the training in medicine and at the same time would remove the ground of the criticism ex- 
pressed to the Committee that it is possible at present for a student to qualify without having had 
any instruction or examination in paediatrics. A minority of the Committee, however, favours a 
separate examination, believing that, although the training in paediatrics and in medicine should be 
integrated, paediatrics should take its place as one of the four major subjects of the curriculum.” 
(para. 323) 
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“A hospital internship may take one of several forms, each of which has its advocates. One form 
is the ‘rotating’ internship in which the intern spends a portion of the year in each of the three 
main subjects, medicine, surgery and midwifery. Some would include a period in paediatrics or one 
of the commoner specialties, such as dermatology or ophthalmology, either in addition to the other 
three or in substitution for surgery. Such a division of the year, however, makes each period too 
short to be of real value, and if too many subjects are included the student receives only a very 
superficial knowledge of what Allen (Allen, R. B., Medical Education and the Changing Order, 
1947) calls ‘a merry-go-round of kaleidoscopic impressions of medical practice.’”’ (para. 444) 

While the reviewer is in complete accord with the criticism of rotating internships expressed here, 
in view of the fact that in the United Statés at least about one third of a general practitioner's work 
is with children, it hardly seems logical to exclude pediatrics from the intern year on the basis of 
such a theoretic objection. This is especially true since the discussion revolves about the requirement 
that every graduate shall “‘serve as a junior house-officer for a period of 12 months in one or more 
approved hospitals.” 

All the evidence points to the fact that the pediatricians in Great Britain might with some ad- 
vantage examine the courses of some of the stronger pediatric departments in the United States, and 
the training programs of the intern year in some of our better hospitals. 

These latter remarks are not meant to detract in any way from the general excellence of this 
splendid report. 


EPIDEMIOLOGY OF HEMOLYTIC STREPTOCOCCUS, Alvin F. Coburn, M.D., and Donald C. 
Young, M.D., Baltimore, Williams & Wilkins Company, 1949, $4.00, 229 pp. 


This book is a comprehensive report of the findings of 21 Naval Epidemiology Units working 
inside the United States from late 1942 until 1946. The report attempts to supply quantitative data 
on contamination by hemolytic streptococci of fixed naval installations. The principal tools used were 
throat culture, grouping and typing of beta hemolytic streptococci by the precipiten technic, and the 
determination of in vitro sulfonamide sensitivity of recovered strains. A detailed statistical account 
of the data is presented to show how organisms of a single type spread within a barrack, a camp, a 
station, and from station to station throughout the country. The oft suspected importance of the camp 
dispensary and hospital (improperly organized) in the station spread of infection is delineated. Ob- 
servations on the relation between latitude and season and the severity of streptococcal epidemics are 
recorded, but of most interest are the descriptions of the few outstanding exceptions to this commonly 
made observation. The problem of dust as a vehicle for spreading hemolytic streptococci and its 
minor importance in comparison with the active carrier is described. 

Dr. Coburn, of course, relates the effect of sulfadiazine prophylaxis upon the incidence of 
streptococcal disease. The finding of a few types (four of consequence and three others of rare occur- 
rence) of resistant organisms exerted a profound effect upon the plan of mass chemoprophylaxis. The 
origin of these few but important types is still not solved, although the search for it, as described in 
this book, was diligent. It is interesting to read how strains of a single type of organism vary as to 
resistance to drugs, to heat and in acquired communicability. The importance of communicability of 
a strain is shown but the origin of this factor remains a mystery. A short chapter is devoted to the 
relation between streptococcal disease and rheumatic fever. In all there are 22 chapters with ample 
presentation of data in numerous tables, graphs and spot maps, as well as statistical evaluation of the 
methods used. 

Dr. Coburn and Dr. Young have organized and presented a large amount of data most com- 
mendably. The material is presented, however, in such detail as to be of interest only to those espe- 
cially concerned with the enigma of the hemolytic streptococcus. The chapter on the relation between 
hemolytic streptococcus and rheumatic fever is fortunately brief, for it stresses only the “rheumatogenic 
strain” theory of the origin of the disease. This is a limited approach to those who believe that pre- 
vious experience with the streptococcus conditions one’s response to the present infecting strain, ir- 
respective of type. : 

The book is well printed and nicely bound. The bibliography is commendably short and pertinent. 
The book will be of great interest to all epidemiologists and persons employed in research on the 
problems of the hemolytic streptococcus. The concluding chapter of the book is recommended as an 
excellent reference to those persons responsible for planning and administering civilian hospitals and 
who still have little regard for the potentialities of the streptococcal carrier. 
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